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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device and an imaging device capable of 
increasing an area ratio of the display element or the imaging element to a driver in relation 
between the display element or the imaging element and the driver for driving them, and of 
arranging a display element or an imaging element in an approximately center. 
SOLUTION: A gate driver 2 for scanning gate lines GL1-GL2n of a liquid crystal display 
element 1 sequentially comprises an odd driver 2o and an even driver 2e. In the odd driver 2o, 
a first stage inputs a start signal IN and outputs a high level selection signal in accordance 
with a control signal 0 1 , CK to the gate line GL1 on the first line. A j-th stage G=2-n) inputs a 
signal supplied from the even driver 2e through the gate lines GL (2j-2) and outputs a high level selection signal 
to the gate lines GL (2j-1) in accordance with the control signal 01, CK. In the even driver 2e. each of the stages 
2i 0=1 -n) inputs a signal supplied from the odd driver 2o through the gate lines (2i-1) and outputs a high level 
selection signal to the gate lines GL2i in accordance with the control signal 02, CK. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more display pixels which display the image corresponding to the status signal which 
has been arranged in the shape of a matrix and supplied, respectively. Two or more scan tines for being 
formed in the line writing direction of said matrix, and choosing said display pixel. The display device 
which is formed in the direction of a train of said matrix, and equips the display pixel corresponding to 
the scan line chosen with the data line for supplying a status signal, The selection signal outputted to 
the start signal from the outside or the even-numbered adjoining scan line is inputted. An odd number 
driver equipped with the stage which outputs a selection signal to the odd-numbered scan line according 
to the control signal supplied, respectively from the outside, On both sides of the display pixel of the 
shape of said matrix, counter with said odd number driver, it is formed, and the selection signal 
outputted to the start signal from the outside or the odd-numbered adjoining scan line is inputted. The 
display characterized by having the scan driver which consists of an even number driver equipped with 
the stage which outputs a selection signal to the even-numbered scan line according to the control 
signal supplied, respectively from the outside. 

[Claim 2] Said odd number driver and said even number driver are a display according to claim 1 
characterized by being formed on both sides of the display pixel of the shape of said matrix on the 
substrate with which the scan line of said display device is formed. 

[Claim 3] The display according to claim 1 or 2 which accumulates the image data supplied from the 
outside per line of said matrix, and is characterized by having further the data driver which outputs the 
status signal corresponding to the this accumulated image data to the display pixel chosen by the 
selection signal from said scan driver through said data line. 

[Claim 4] Said data driver is a display according to claim 3 characterized by coming to be formed on the 
substrate with which the data line of said display device is formed. 

[Claim 5] As for said odd number driver, the 1 st stage inputs the start signal from the outside. 
According to said control signal, the selection signal with which the selection signal was outputted to 
the 1st scan line, and the stage of eye watch (h+1) (h:1 or more integers) was outputted to the 2h 
position scan line is inputted. According to said control signal, a selection signal is outputted to the scan 
line of eye watch (2h+1). Said even number driver A display given in claim 1 characterized by for the h- 
th stage inputting the selection signal outputted to the scan line of eye watch (2h-1), and outputting a 
selection signal to a 2h position scan line according to said control signal thru/or any 1 term of 4. 
[Claim 6] Said display device is equipped with 2i scan line (i:1 or more integers). Said scan driver It has 
the switch which outputs said start signal to either of the 1st stage of said odd number driver, and the 
i-th stage of said even number driver according to the control signal from the outside. Said odd number 
driver When said switch outputs said start signal to the 1 st stage of said odd number driver, the 1 st 
stage inputs said start signal. According to said control signal, the selection signal with which the 
selection signal was outputted to the 1st scan line, and the stage of eye watch Q•^^) (integer from J:1 to 
i) was outputted to the 2j position scan line is inputted. According to said control signal, a selection 
signal is outputted to the scan line of eye watch (2j+1). When said switch outputs said start signal to the 
i-th step of stage of said even number driver, the j-lh stage inputs the selection signal outputted to the 
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2j position scan line. According to said control signal, a selection signal is outputted to the scan line of 
eye watch (2j"1). Said even number driver When said switch outputs said start signal to the 1st step of 
stage of said odd number driver, the j-th stage inputs the selection signal outputted to the scan line of 
eye watch (2j-1). When a selection signal is outputted to a 2j position scan line and said switch outputs 
said start signal to the i-th stage of said even number driver according to said control signal, the i-th 
stage inputs said start signal. According to said control signal, the selection signal with which the 
selection signal was outputted to the 2i position scan line, and the k-th stage (integers from k:1 to (i-1)) 
was outputted to the scan line of eye watch (2k+1) is inputted. A display given in claim 1 characterized 
by outputting a selection signal to the k-th [ 2] scan line according to said control signal thru/or any 1 
term of 4. 

[Claim 7] The 1st and 2nd scan lines where the selection signal which chooses two or more display 
pixels and said display pixels is outputted, The 1st driver outputted to said 1st scan line by making into 
a selection signal the control signal supplied from the outside according to the input of the selection 
signal outputted to preparation ***3!c*:{c**5iesie^ and a start signal or said 2nd scan line from the outside, On 
both sides of said display pixel, counter with said 1 st driver, and it is arranged, and responds to the input 
of the selection signal outputted to a start signal or said 1st scan line from the outside. The display 
characterized by having the 2nd driver outputted to said 2nd scan line by making into a selection signal 
the control signal supplied from the outside. 

[Claim 8] It is arranged in the shape of a matrix. Each Two or more image pick-up pixels which detect 
the luminous intensity by which incidence is carried out from the outside. Two or more scan lines for 
being formed in the line writing direction of said matrix, and choosing said image pick-up pixel. An image 
sensor equipped with the data line for outputting the image pick-up signal which it was formed in the 
direction of a train of said matrix, and was detected by the image pick-up pixel corresponding to the 
scan line chosen. The selection signal outputted to the start signal from the outside or the even- 
numbered adjoining scan line is inputted. An odd number driver equipped with the stage which outputs a 
selection signal to the odd-numbered scan line according to the control signal supplied, respectively 
from the outside. On both sides of the image pick-up pixel of the shape of said matrix, counter with said 
odd number driver, it is formed, and the selection signal outputted to the start signal from the outside or 
the odd-numbered adjoining scan line is inputted. Image pick-up equipment characterized by having the 
scan driver which consists of an even number driver equipped with the stage which outputs a selection 
signal to the even-numbered scan line according to the control signal supplied, respectively from the 
outside. 

[Claim 9] Said odd number driver and said even number driver are image pick-up equipment according to 
claim 8 characterized by being formed on the substrate with which the scan line of said image sensor is 
formed on both sides of the image pick-up pixel of the shape of said matrix. 

[Claim 10] Image pick-up equipment according to claim 8 or 9 characterized by having further the data 
driver which is detected by the image pick-up pixel chosen by said scan driver, reads the image pick-up 
signal outputted to said data line, and outputs corresponding image pick-up data outside. 
[Claim 11] Said data driver is image pick-up equipment according to claim 10 characterized by coming 
to be formed on the substrate with which the data line of said image sensor is formed. 
[Claim 12] As for said odd number driver, the 1st stage inputs the start signal from the outside. 
According to said control signal, the selection signal with which the selection signal was outputted to 
the 1st scan line, and the stage of eyie watch (h+1) (h:1 or more integers) was outputted to the 2h 
position scan line is inputted. According to said control signal, a selection signal is outputted to the scan 
line of eye watch (2h+1 ). Said even number driver Image pick-up equipment given in claim 8 
characterized by for the h-th stage inputting the selection signal outputted to the scan line of eye 
watch (2h-1), and outputting a selection signal to a 2h position scan line according to said control signal 
thru/or any 1 term of 1 1. 

[Claim 13] Said image sensor is equipped with 2i scan line (i:1 or more integers). Said scan driver It has 
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the switch which outputs said start signal to either of the 1st stage of said odd number driver, and the 
i-th stage of said even number driver according to the control signal from the outside. Said odd number 
driver When said switch outputs said start signal to the 1st stage of said odd number driver, the 1st 
stage inputs said start signal. According to said control signal, the selection signal with which the 
selection signal was outputted to the 1st scan line, and the stage of eye watch (j*^1) (integer from j:1 to 
i) was outputted to the 2j position scan line is inputted. According to said control signal, a selection 
signal is outputted to the scan line of eye watch (2j+1). When said switch outputs said start signal to the 
i-th step of stage of said even number driver, the j-th stage inputs the selection signal outputted to the 
2j position scan line. According to said control signal, a selection signal is outputted to the scan line of 
eye watch (2j-1). Said even number driver When said switch outputs said start signal to the 1st step of 
stage of said odd number driver, the j-th stage inputs the selection signal outputted to the scan line of 
eye watch (2j-1). When a selection signal is outputted to a 2j position scan line and said switch outputs 
said start signal to the i-th stage of said even number driver according to said control signal, the i-th 
stage inputs said start signal. According to said control signal, the selection signal with which the 
selection signal was outputted to the 2i position scan line, and the k-th stage (integers from i:l to (i-1)) 
was outputted to the scan line of eye watch (2k+1) is inputted. Image pick-up equipment given in claim 8 
characterized by outputting a selection signal to the k-th [ 2] scan line according to said control signal 
thru/ or any 1 term of 1 1 . 

[Claim 1 4] The 1 st and 2nd scan lines where the selection signal which chooses two or more image 
pick-up pixels and said image pick-up pixels is outputted. The 1st driver outputted to said 1st scan line 
by making into a selection signal the control signal supplied from the outside according to the input of 
the selection signal outputted to preparation **********, and a start signal or said 2nd scan line from 
the outside, On both sides of said image pick-up pixel, counter with said 1st driver, and it is arranged, 
and responds to the input of the selection signal outputted to a start signal or said 1 st scan line from 
the outside. Image pick-up equipment characterized by having the 2nd driver outputted to said 2nd scan 
line by making into a selection signal the control signal supplied from the outside. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display and image pick-up equipment which are 

driven by line sequential selection. 

[0002] 

[Description of the Prior Art] The thing of a passive matrix and the thing of an active matrix are shown 
in the liquid crystal display which displays an image by two or more pixels arranged in the shape of a 
matrix. Among these, it is widely used from there being the description that the liquid crystal display 

-4- 



(TFT-liquid-crystal display) using TFT (Thin Film Transistor) as an active component for choosing a 
pixel for every line and writing in an image data signal has a quick response characteristic. 
[0003] Drawing 1 1 is the block diagram showing the configuration of the conventional TFT-liquid-crystal 
indicating equipment. This liquid crystal display consists of the liquid crystal display component 51, a 
gate driver 52, a data driver 53, and a controller 54 so that it may illustrate. 

[0004] Between the substrates of a couple, the liquid crystal display component 51 is what enclosed 
liquid crystal, and on the substrate of one of these, two or more pixel electrodes are formed in the 
shape of a matrix, the gate lines GLI-GLn (scan line) make it the line writing direction between pixels, 
and a data line DL makes the distraction in the direction of a train between pixels, and it is formed. 
Moreover, on this substrate, TFT51a by which the drain was connected to the data line DL and the 
source was connected to the pixel electrode for the gate on the gate lines GLI-GLn, respectively is 
formed corresponding to each pixel electrode. 

[0005] On the substrate of another side of the liquid crystal display component 51, each of two or more 
pixel electrodes on the 1 st substrate is countered, and the common electrode with which touch-down 
potential is impressed is formed. And pixel capacity 51b shown in an equal circuit is formed in drawing 
1 1 with a pixel electrode, a common electrode, and liquid crystal in the meantime. And an image is 
displayed by changing the orientation condition of liquid crystal in the meantime by the electrical 
potential difference currently held at pixel capacity 51b. 

[0006] In the liquid crystal display of drawing 1 1 . the gate driver 52 and the data driver 53 are formed 
on the substrate. 

[0007] In such a liquid crystal display, the liquid crystal display component 51, a gate driver 52, and the 
data driver 53 will be arranged on a panel 50, as shown in drawing 12 . However, the side in which the 
gate driver 52 is laid among the neighborhoods of the panel 50 which surrounds the liquid crystal display 
component 51 by this arrangement since he is trying to arrange the liquid crystal display component 51 
with sufficient balance in the center on a panel 50, and the side which counters are not desirable, 
considering the viewpoint that only the width of face which the gate driver 52 occupies extends from 
the liquid crystal display component 51, and enlarges a viewing area. On the other hand, in order to 
enlarge a viewing area, when it inclines toward those in whom the gate driver 52 does not form the liquid 
crystal display component 51 and has arranged on a panel 50, it is not desirable, considering the 
viewpoint of the location balance of the liquid crystal display component 51. 

[0008] On the other hand, as shown in drawing 1 3 (the equal circuit of each pixel is omitted), the liquid 
crystal display which has 1st gate driver 52a which scans the odd-numbered gate line GL of the liquid 
crystal display component 51 in the odd number field, and 2nd gate driver 52b which scans the even- 
numbered gate line GL in the even number field is also known. In this case, as shown in drawing 14 . the 
liquid crystal display component 51 comes to be able to perform the thing up [ panel 50 ] mostly 
arranged in the center. 

[0009] the signal transmitted here from the shift register 55 with which 1st gate driver 52a transmits a 
signal according to the clock signal of the control signals cnti from a controller 54, and the shift register 

55 — an output level — adjusting — the gate lines GL1 and GL3 of odd lines, and .... the output buffer 

56 outputted to GLn-1 — since — it is constituted, the signal transmitted from the shift register 57 
with which 2nd gate driver 52b transmits a signal according to the clock signal of the control signals 
cnt2 from a controller 54, and the shift register 57 — an output level — adjusting — the gate lines GL2 
and GL4 of even lines, and .... the output buffer 58 outputted to GLn — since — it is constituted. 
[0010] However, in order to have to supply the control signals cnti and cnt2 which became independent 
of a controller 54, respectively in order to operate 1 st gate driver 52a and 2nd gate driver 52b to 
different timing, the number of wiring will increase, and a liquid crystal display as shown in drawing 13 

drawing 14 will take an area at this rate. Moreover, since both 1st gate driver 52a and 2nd gate 
driver 52b are outputted from a half number of stages, respectively, using the gate driver 52 shown in 
drawing 1 1 as it is, they will require a double area compared with the display of drawing 1 1 . And since 
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the output signal from shift registers 55 and 57 was outputted through output buffers 56 and 58, the 
area of the part of output buffers 56 and 58 had to be secured. 

[0011] Such a problem was produced also in the indicating equipment equipped with display devices 
other than a liquid crystal display component, for example, an organic electroluminescence 
(electroluminescence) display device, and the driver which drives it, and the image sensor further 
equipped with the image sensor and the driver which drives it. 
[0012] 

[Problem(s) to be Solved by the Invention] In the relation between a display device or an image sensor, 
and the driver that drives it, the object of this invention enlarges the area rate to the driver of a display 
device or an image sensor, and is to offer the display and image pick-up equipment which can moreover 
arrange a display device or an image sensor in the center mostly. 

[0013] Even if other objects of this invention arrange the driver for a scan so that it may counter 
through a display device or an image sensor, they are to offer the display and image pick-up equipment 
with which the class of control signal for controlling a driver does not increase. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the display concerning 
the 1st viewpoint of this invention Two or more display pixels which display the image corresponding to 
the status signal which has been arranged in the shape of a matrix and supplied, respectively. Two or 
more scan lines for being formed in the line writing direction of said matrix, and choosing said display 
pixel. The display device which is formed in the direction of a train of said matrix, and equips the display 
pixel corresponding to the scan line chosen with the data line for supplying a status signal. The selection 
signal outputted to the start signal from the outside or the even-numbered adjoining scan line is 
inputted. An odd number driver equipped with the stage which outputs a selection signal to the odd- 
numbered scan line according to the control signal supplied, respectively from the outside, On both 
sides of the display pixel of the shape of said matrix, counter with said odd number driver, it is formed, 
and the selection signal outputted to the start signal from the outside or the odd-numbered adjoining 
scan line is inputted. It is characterized by having the scan driver which consists of an even number 
driver equipped with the stage which outputs a selection signal to the even-numbered scan line 
according to the control signal supplied, respectively from the outside. 

[0015] In the above-mentioned indicating equipment, a scan driver separates to an odd number driver 
and an even number driver, and it is arranged so that a display device may be pinched, respectively. For 
this reason, since it is not necessary to prepare a useless field in order to be able to arrange a display 
device now in the center to a scan driver and to arrange a display device in the center, the large surface 
ratio to the driver of a display device can be taken. 

[0016] It is also possible to arrange each stage of an odd number driver and each stage of an even 
number driver in by turns to a single tier, and to carry out direct continuation of each stage as a 
configuration of a scan driver. A scan driver will be arranged at one display device side (let this be a 
related technique). On the other hand, although the scan driver in the above-mentioned indicating 
equipment is arranged so that a display device may be pinched, it should supply only the same control 
signal only to an odd number driver or an even number driver substantially with the control signal 
supplied from the outside in order that the scan driver in a related technique may control the scan line 
of a display device. For this reason, the control unit for controlling the scan driver of the above- 
mentioned indicating equipment can be constituted like the case of a related technique, and is not 
complicated. 

[0017] In addition, the direction where said one direction and the direction of a train cross at right 
angles the one direction of the matrix of a display pixel as the line writing direction in the above- 
mentioned display is meant, and the specific direction of [ when the above-mentioned display is actually 
built into electronic equipment ] is not meant. 

[0018] In the above-mentioned indicating equipment, said odd number driver and said even number 



-6- 



driver shall be formed on both sides of the display pixel of the shape of said matrix on the substrate 
with which the scan line of said display device is formed. 

[001 9] Generally in a display device, the active component connected to the scan line corresponding to 
each display pixel for selection of a display pixel is formed. Moreover, generally an active component will 
be contained as a component of each stage of an odd number driver and an even number driver. For this 
reason, it becomes possible by forming an odd number driver and an even number driver on the same 
substrate as a display device as mentioned above to form a scan driver in the process which forms the 
active component of a display device. 

[0020] The above-mentioned indicating equipment accumulates the image data supplied from the 
outside per line of said matrix, and is good also as what is further equipped with the data driver which 
outputs the status signal corresponding to the this accumulated image data to the display pixel chosen 
by the selection signal from said scan driver through said data line. 

[0021] In this case, it shall come to form said data driver on the substrate with which the data line of 
said display device is formed. 

[0022] Although an active component will generally be contained also as a component of a data driver, it 
becomes possible by forming a data driver on the same substrate as a display device as mentioned 
above to form a data driver in the process which forms the active component of a display device. 
[0023] In the above-mentioned indicating equipment said odd number driver For example, the 1st stage 
inputs the start signal from the outside, and the selection signal with which the selection signal was 
outputted to the 1st scan line, and the stage of eye watch (h+1) (h:1 or more integers) was outputted to 
the 2h position scan line is inputted according to said control signal. According to said control signal, a 
selection signal shall be outputted to the scan line of eye watch (2h+1). Moreover, the h-th stage shall 
input the selection signal outputted to the scan line of eye watch (2h-1), and said even number driver 
shall output a selection signal to a 2h position scan line again according to said control signal. 
[0024] In the above-mentioned display, said display device shall be equipped with 21 scan line (i:1 or 
more integers), and said scan driver shall be equipped with the switch which outputs said start signal to 
either of the 1st stage of said odd number driver, and the i-th stage of said even number driver 
according to the control signal from the outside. In this case, when said switch outputs said start signal 
to the 1st stage of said odd number driver, as for said odd number driver, the 1st stage inputs said start 
signal, for example. According to said control signal, the selection signal with which the selection signal 
was outputted to the 1st scan line, and the stage of eye watch (integer from j:1 to i) was outputted 
to the 2j position scan line is inputted. According to said control signal, a selection signal is outputted to 
the scan line of eye watch (2j+1). When said switch outputs said start signal to the i-th step of stage of 
said even number driver, the J-th stage shall input the selection signal outputted to the 2J position scan 
line, and shall output a selection signal to the scan line of eye watch (2J-1) according to said control 
signal. Moreover, said even number driver inputs the selection signal with which the J-th stage was 
outputted to the scan line of eye watch (2j-1), when said switch outputs said start signal to the 1st step 
of stage of said odd number driver. When a selection signal is outputted to a 2j position scan line and 
said switch outputs said start signal to the i-th stage of said even number driver according to said 
control signal, the i-th stage inputs said start signal. According to said control signal, the selection signal 
with which the selection signal was outputted to the 2i position scan line, and the k-th stage (integers 
from i:1 to (i-1)) was outputted to the scan line of eye watch (2k+1) is inputted. According to said 
control signal, a selection signal shall be outputted to the k-th [ 2] scan line. 

[0025] Other displays concerning the 1st viewpoint of this invention The 1st and 2nd scan lines where 
the selection signal which chooses two or more display pixels and said display pixels is outputted. The 
1 St driver outputted to said 1 st scan line by making into a selection signal the control signal supplied 
from the outside according to the input of the selection signal outputted to preparation **«****3!c3}c*^ and 
a start signal or said 2nd scan line from the outside. On both sides of said display pixel, counter with 
said 1 st driver, and it is arranged, and responds to the input of the selection signal outputted to a start 
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signal or said 1st scan line from the outside. It is characterized by having the 2nd driver outputted to 
said 2nd scan line by making into a selection signal the control signal supplied from the outside. 
[0026] Since while the signal for outputting a selection signal has been arranged on both sides of a 
display device is inputted into the driver of another side through a scan line from a driver according to 
this display, it is not necessary to prepare wiring in the signal list which controls the 1st and 2nd drivers 
separately, and space-saving-ization can be attained. 

[0027] In order to attain the above-mentioned object, the image pick-up equipment concerning the 2nd 
viewpoint of this invention It is arranged in the shape of a matrix. Each Two or more image pick-up 
pixels which detect the luminous intensity by which incidence is carried out from the outside. Two or 
more scan lines for being formed in the line writing direction of said matrix, and choosing said image 
pick-up pixel. An image sensor equipped with the data line for outputting the image pick-up signal which 
it was formed in the direction of a train of said matrix, and was detected by the image pick-up pixel 
corresponding to the scan line chosen, The selection signal outputted to the start signal from the 
outside or the even-numbered adjoining scan line is inputted. An odd number driver equipped with the 
stage which outputs a selection signal to the odd-numbered scan line according to the control signal 
supplied, respectively from the outside, On both sides of the image pick-up pixel of the shape of said 
matrix, counter with said odd number driver, it is formed, and the selection signal outputted to the start 
signal from the outside or the odd-numbered adjoining scan line is inputted. It is characterized by having 
the scan driver which consists of an even number driver equipped with the stage which outputs a 
selection signal to the even-numbered scan line according to the control signal supplied, respectively 
from the outside. 

[0028] With the above-mentioned image pick-up equipment, a scan driver separates to an odd number 
driver and an even number driver, and it is arranged so that an image sensor may be inserted, 
respectively. For this reason, since it is not necessary to prepare a useless field in order to be able to 
arrange an image sensor now in the center to a scan driver and to arrange an image sensor in the 
center, the large surface ratio to the driver of an image sensor can be taken. 

[0029] It is also possible to arrange each stage of an odd number driver and each stage of an even 
number driver in by turns to a single tier, and to carry out direct continuation of each stage as a 
configuration of a scan driver. A scan driver will be arranged at one image sensor side (let this be a 
related technique). On the other hand, although the scan driver in the above-mentioned image pick-up 
equipment is arranged so that an image sensor may be inserted, it should supply only the same control 
signal only to an odd number driver or an even number driver substantially with the control signal 
supplied from the outside in order that the scan driver in a related technique may control the scan line 
of an image sensor. For this reason, the control unit for controlling the scan driver of the above- 
mentioned image pick-up equipment can be constituted like the case of a related technique, and is not 
complicated. 

[0030] In addition, the line writing direction in the above-mentioned image pick-up equipment means the 
direction where said one direction and the direction of a train cross at right angles the one direction of 
the matrix of an image pick-up pixel, and does not mean the specific direction of [ when the above- 
mentioned image pick-up equipment is actually built into electronic equipment ]. 

[0031] In the above-mentioned image pick-up equipment, said odd number driver and said even number 
driver shall be formed on the substrate with which the scan line of said image sensor is formed on both 
sides of the image pick-up pixel of the shape of said matrix. 

[0032] Generally in an image sensor, the active component connected to the scan line corresponding to 
each image pick-up pixel for selection of an image pick-up pixel is formed. Moreover, generally an active 
component will be contained as a component of each stage of an odd number driver and an even 
number driver. For this reason, it becomes possible by forming an odd number driver and an even 
number driver on the same substrate as an image sensor as mentioned above to form a scan driver in 
the process which forms the active component of an image sensor. 
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[0033] The above-mentioned image pick-up equipment is good also as what is further equipped with the 
data driver which is detected by the image pick-up pixel chosen by said scan driver, reads the image 
pick-up signal outputted to said data line, and outputs corresponding image pick-up data outside. 
[0034] In this case, it shall come to form said data driver on the substrate with which the data line of 
said image sensor is formed. 

[0035] Although an active component will generally be contained also as a component of a data driver, it 
becomes possible by forming a data driver on the same substrate as an image sensor as mentioned 
above to form a data driver in the process which forms the active component of an image sensor. 
[0036] In the above-mentioned image pick-up equipment said odd number driver For example, the 1st 
stage inputs the start signal from the outside, and the selection signal with which the selection signal 
was outputted to the 1st scan line, and the stage of eye watch (h+1) (h:1 or more integers) was 
outputted to the 2h position scan line is inputted according to said control signal. According to said 
control signal, a selection signal shall be outputted to the scan line of eye watch (2h+1). Moreover, the 
h-th stage shall input the selection signal outputted to the scan line of eye watch (2h-1). and said even 
number driver shall output a selection signal to a 2h position scan line according to said control signal. 
[0037] In the above-mentioned image pick-up equipment, said image sensor shall be equipped with 2i 
scan line (i:1 or more integers), and said scan driver shall be equipped with the switch which outputs 
said start signal to either of the 1st stage of said odd number driver, and the i-th stage of said even 
number driver according to the control signal from the outside. In this case, when said switch outputs 
said start signal to the 1st stage of said odd number driver, as for said odd number driver, the 1st stage 
inputs said start signal, for example. According to said control signal, the selection signal with which the 
selection signal was outputted to the 1st scan line, and the stage of eye watch G+1) (integer from j:1 to 
i) was outputted to the 2j position scan line is inputted. According to said control signal, a selection 
signal is outputted to the scan line of eye watch (2J+1). When said switch outputs said start signal to the 
i-th step of stage of said even number driver, the J-th stage shall input the selection signal outputted to 
the 2j position scan line, and shall output a selection signal to the scan line of eye watch (2j-1) 
according to said control signal. Moreover, said even number driver inputs the selection signal with 
which the j-th stage was outputted to the scan line of eye watch (2j-l), when said switch outputs said 
start signal to the 1 st step of stage of said odd number driver. When a selection signal is outputted to a 
2j position scan line and said switch outputs said start signal to the i-th stage of said even number 
driver according to said control signal, the i-th stage inputs said start signal. According to said control 
signal, the selection signal with which the selection signal was outputted to the 2i position scan line, and 
the k-th stage (integers from i:1 to (i-1)) was outputted to the scan line of eye watch (2k+1) is inputted. 
According to said control signal, a selection signal shall be outputted to the k-th [ 2] scan line. 
[0038] Moreover, the 1 st and 2nd scan lines where the selection signal which chooses two or more 
image pick-up pixels and said image pick-up pixels is outputted in other image pick-up equipments of 
this invention. The 1st driver outputted to said 1st scan line by making into a selection signal the control 
signal supplied from the outside according to the input of the selection signal outputted to preparation 

and a start signal or said 2nd scan line from the outside. On both sides of said image 
sensor, counter with said 1 st driver, and it is arranged, and responds to the input of the selection signal 
outputted to a start signal or said 1st scan line from the outside. It is characterized by having the 2nd 
driver outputted to said 2nd scan line by making into a selection signal the control signal supplied from 
the outside. 

[0039] Since while the signal for outputting a selection signal has been arranged on both sides of an 
image sensor is inputted into the driver of another side through a scan line from a driver according to 
this image pick-up equipment, it is not necessary to prepare wiring in the signal list which controls the 
1st and 2nd drivers separately, and space-saving-ization can be attained. 
[0040] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
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reference to an accompanying drawing. 

[0041] [Gestalt of the 1st operation] drawing 1 is the block diagram showing the configuration of the 
liquid crystal display concerning the gestalt of this operation. This liquid crystal display consists of the 
liquid crystal display component 1 , a gate driver 2 which consists of odd number driver 2o and even 
number driver 2e, a data driver 3, and a controller 4 so that it may illustrate. 

[0042] Between the substrates of a couple, the liquid crystal display component 1 is what enclosed 
liquid crystal, and on the substrate (henceforth the 1st substrate) of one of these, two or more pixel 
electrodes are formed in the shape of a matrix, 2nthe gate line GL1 - GL2n (scan line) (n:1 or more 
integers) make it the line writing direction between pixels, and a data line DL makes the distraction in 
the direction of a train between pixels, and it is formed. Moreover, on the 1 st substrate, TFT1 a as an 
active component by which the drain was connected to the data line DL and the source was connected 
to the pixel electrode for the gate at the gate line GL1 ~ GL2n, respectively is formed corresponding to 
each pixel electrode. 

[0043] Each of two or more pixel electrodes on the 1st substrate is countered, and the common 
electrode with which the common potential Vcom is impressed is formed in the substrate (henceforth 
the 2nd substrate) of another side of the liquid crystal display component 1 . And pixel capacity 1 b 
shown in an equal circuit is formed in drawing 1 with the pixel electrode on the 1st substrate, the 
common electrode on the 2nd substrate, and liquid crystal in the meantime. And an image is displayed 
by changing the orientation condition of liquid crystal in the meantime by the electrical potential 
difference currently held at pixel capacity 1 b. 

[0044] A gate driver 2 consists of odd number driver 2o for scanning the gate lines GL1 and GL3 of odd 
lines, and .... and even number driver 2e for scanning the gate lines GL2 and GL4 of even lines, and ... 
Each of odd number driver 2o and even number driver 2e is formed on the 1st substrate which 
constitutes the liquid crystal display component 1, and is mutually connected through the gate lines 
GL1-GL (2n-1). 

[0045] The start signal IN mentioned later and control signals phil and OK are supplied to odd number 
driver 2o from a controller 4. The control signal phi 2, **CK (** expresses a logical NOT.) which are 
later mentioned to even number driver 2e on the other hand the following — being the same — it is 
supplied from a controller 4. These control signals CK and **GK are outputted to the gate line GL1 - 
GL2n as a selection signal. In addition, about the detailed circuitry of a gate driver 2, it mentions later in 
detail. 

[0046] The data driver 3 carries out sequential are recording of the image data IMG supplied from the 
controller 4, and outputs the data signal of the electrical potential difference corresponding to the image 
data IMG accumulated in the place which accumulated the image data IMG for one line according to the 
control signal cnt from a controller 4 on the data line DL of the liquid crystal display component 1 . 
[0047] a controller 4 carries out reading appearance of the image which developed the image to internal 
frame memory 4fm based on the information received from the exterior, and was developed to frame 
memory 4fm one by one, and supplies it to the data driver 3 as image data IMG. A controller 4 generates 
the control signal cnt for controlling actuation of the control signals phil, phi2. and CK for controlling 
the start signal IN for starting actuation of a gate driver 2, and actuation of a gate driver 2 again, **CK, 
and the data driver 3, and outputs it to predetermined timing, respectively. 

[0048] Next, arrangement of the liquid crystal display component 1, a gate driver 2, and the data driver 3 
is explained with reference to drawing 2 . As shown in drawing 2 , in a panel 10, odd number driver 2o is 
arranged on the left-hand side of the liquid crystal display component 1 , and even number driver 2e is 
arranged on right-hand side. Moreover, the data driver 3 is arranged at the liquid crystal display 
component 1 upside. And wiring for supplying the signal from a controller 4 to these locations in a panel 
that are not formed will be formed, and the liquid crystal display component 1 will be arranged in the 
center of a panel 10. 

[0049] In addition, the outline configuration of the gate driver 2 is carried out to the liquid crystal display 
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component 1 having TFTIa currently formed in the shape of a matrix on the 1st substrate with wiring 
which connects it to two or more TFT(s) so that it may mention later. For this reason, a gate driver 2 
can be formed in the process which forms TFTIa of the liquid crystal display component 1. Moreover, 
generally, since the data driver 3 also contains TFT as the component, it can be simultaneously formed 
in the manufacture process of the liquid crystal display component 1. 

[0050] Next, the circuitry of a gate driver 2 is explained in detail with reference to drawing 3 . As shown 
in drawing 3 , each stage RSI of each stage RSIo (i) and even number driver 2e of odd number driver 2o 

e (i) is equipped with TFT 201-205 of five n channel molds, respectively (however, i= 1, 2 n). The 

semi-conductor layer of TFT 201-205 is constituted by an amorphous silicon or polish recon. 
[0051] However, the signals supplied to the gate of TFT201 and the drain of TFT204 differ mutually by 
each stage RSI of each stage RSIo (i) and even number driver 2e of odd number driver 2o e (i). That is, 
in each stage RSI of odd number driver 2o o (i). a control signal phi 1 is supplied to the gate of TFT201, 
and a control signal CK is supplied to the drain of TFT204 from a controller 4, respectively. In each 
stage RSI of even number driver 2e e (i), a control signal phi 2 is supplied to the gate of TFT201, and 
control signal **CK is supplied to the drain of TFT204 from a controller 4, respectively. 
[0052] In addition, when a control signal CK is a low level, a control signal phi 2 starts by turns, 
respectively, when a control signal CK is high level (that is, control signal **CK low level), and as for a 
control signal phi 1, the high-level electrical potential difference is impressed to the gate of TFT201 of 
odd number driver 2o, and the gate of TFT201 of even number driver 2e, respectively. 
[0053] Hereafter, the configuration and function of odd number driver 2o are explained by making 1 st 
step RSI of odd number driver 2o o (1) into an example. 

[0054] In 1st step RSI of odd number driver 2o o (1), a control signal phi 1 is impressed to the gate of 
TFT201, and the start signal IN is supplied to a drain. The wiring capacity C2 and C4 by which the gate 
of TFT201 is formed in wiring between the source of TFT201 and the gate of TFT 202 and 204 of the 
current which flows between the drain-source at the time of ON, respectively is charged. The wiring 
capacity C2 and C4 is held at high level after TFT201 was turned off until a control signal phi 1 is 
impressed to a degree and TFT201 is turned on. 

[0055] Reference voltage Vdd is impressed to the gate and the drain of TFT203, and TFT203 has always 
become an ON state. When the wiring capacity C2 is not charged but TFT202 is turned off, reference 
voltage Vdd is charged by the wiring capacity 05 currently formed in wiring between the gates of 
TFT205. If the wiring capacity 02 is charged, TFT202 will be turned on and a penetration current will 
flow between the drain-sources of TFT202. Although it may not become that the discharge of the wiring 
capacity 05 is carried out thoroughly since TFT 202 and 203 is considering as the so-called EE mold 
configuration at this time, and TFT203 does not become perfect off resistance, it becomes an electrical 
potential difference sufficiently lower than the threshold voltage Vth of TFT205. and TFT205 is turned 
off. 

[0056] Since a control signal phi 1 is a low level and TFT201 is an OFF state at this time, the condition 
that the wiring capacity 04 is charged by the start signal IN is held. The control signal OK is supplied to 
the drain of TFT204, if a control signal OK becomes high-level in timing T1 , a current will flow between 
the drain-sources of TFT204 and a high-level selection signal will be outputted to the gate line GL1 of 
the 1st line of the liquid crystal display component 1. At this time, since the charge up of the parasitic 
capacitance of the gate dielectric film between the gate-sources of TFT204 and the gate dielectric film 
between gate-drains is carried out so that the selection-signal potential outputted is high, the charge 
electrical potential difference of capacity 04 becomes high, and the selection signal of TFT204 can be 
attained to saturation voltage. This high-level selection signal is supplied to 1st step RSI of even number 
driver 2e e (1) through the gate line GL1. 

[0057] Then, a control signal OK serves as a low level, and the output of the high-level selection signal 
to the gate line GL1 of the liquid crystal display component 1 is suspended. In addition, if a control signal 
phi 1 next becomes high-level again, the discharge of the wiring capacity 02 and 04 is carried out, the 
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wiring capacity C5 will be further charged for TFT 202 and 204 by the OFF state, and TFT205 will be in 
an ON state. For this reason, the potential of the gate line GL1 of the 1 st line does not become high- 
level to the following frame. 

[0058] In addition, the actuation in other stage RSIe (i) of odd number driver 2o is substantially [as 1st 
step RSIof odd number driver 2o o (1) ] the same, if the start signal IN is changed to a signal from the 
gate line GL2 (i-1). moreover, the actuation in each stage RSIof even number driver 2e e (i) — if a 
control signal phi 1 is changed to a control signal phi 2 and a control signal OK is changed for the start 
signal IN to a signal from gate line GL2i-1 at **CK, respectively, it is substantially [as 1st step RSIof 
odd number driver 2o o (1) ] the same. 

[0059] Hereafter, actuation of the gate driver 2 shown by the timing chart of drawing 4 is explained as a 
core about actuation of the liquid crystal display concerning the gestalt of this operation. 
[0060] The high-level start signal IN is supplied to the drain of TFT201 of 1st step RSIo (1) and (calling 
it hereafter the 1st step of odd number) of odd number driver 2o from a controller 4 between T1 from 
timing TO. Next, a fixed period between T1 and a control signal phi 1 start from timing TO, and TFT201 of 
each stage RSIo (i) of odd number driver 2o is turned on. Thereby, the wiring capacity 02 and 04 of the 
1st step of odd number is charged, and the signal level becomes high-level. 

[0061] At this time, the potential of the gate of TFT202 of the 1st step of odd number becomes high- 
level, and TFT202 of the 1st step of odd number turns on. When TFT202 of the 1st step of odd number 
is OFF, although the signal level of the wiring capacity 05 is high-level, when TFT202 of the 1st step of 
odd number turns on, the reference voltage Vdd currently supplied through TFT203 of the 1 st step of 
odd number is dropped on a ground with the reference voltage Vdd currently supplied through TFT203 
of the 1 st step of odd number. That is, the discharge of the wiring capacity 05 of the 1 st step of odd 
number is carried out, the signal level turns into a low level, and TFT205 of the 1st step of odd number 
turns off. 

[0062] Moreover, the potential of the gate of TFT204 of the 1 st step of odd number becomes high-level 
simultaneously, and TFT204 of the 1 st step of odd number is also turned on. Thus, next, a control signal 
phi 1 starts from timing T2 between T3, and the condition that high level and the signal level of the 
wiring capacity 05 are [ the signal level of the wiring capacity 02 and 04 of the 1 st step of odd 
number ] a low level continues until the discharge of the wiring capacity 02 and 04 is carried out 
through TFT201 of the 1st step of odd number. 

[0063] Next, in timing T1. a control signal OK becomes high-level. Here, the selection signal OUT1 with 
TFT204 of the 1st step of odd number high-level from the 1st step of odd number since ON and 
TFT205 of the 1st step of odd number are off is outputted to the gate line GL1 of the 1st line. Here, if 
the gate voltage of TFT204 of the 1 st step of odd number becomes higher with the parasitic 
capacitance of TFT204 of the 1 st step of odd number and the high-level electrical potential difference 
of a control signal OK is set to VH, the electrical potential difference outputted from TFT204 of the 1st 
step of odd number will be saturated, and will be mostly outputted to the gate line GL1 as a selection 
signal 0UT1 on an electrical potential difference VH, without hardly decreasing. The selection signal 
0UT1 currently outputted to the gate line GL1 will serve as a low level, if a control signal OK changes to 
a low level to timing T2. 

[0064] Between timing T1-T2. if the potential of the gate line GL1 becomes high-level, TFTof 1st linela 
of the liquid crystal display component 1 turns on. At this time, the data driver 3 outputs the status 
signal corresponding to the image data IMG of the 1st line incorporated between timing T0-T1 to each 
data line DL according to the control signal cnt from a controller 4. This status signal is that the 
orientation condition of liquid crystal in the meantime changes according to the status signal written in 
and written in pixel capacity of 1st line lb through turned-on TFTla, and the image corresponding to a 
status signal is displayed. 

[0065] In addition, even if a control signal phi 1 starts from timing TO between T1. the high-level signal is 
not supplied to the drain of TFT201 of 2nd step or subsequent ones RSof odd number driver 2o lo (2), 
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RSIo (3), and ... For this reason. 2nd step or subsequent ones RSof odd number driver 2o 1o (2), RSIo 
(3), and the wiring capacity C2 and C4 of ... are not charged at this time. Therefore, the selection signal 

3 and OUT 5 and ... which are outputted to the gate lines GL3 and GL5 and ... from these are still a low 
level. 

[0066] Moreover, the high-level selection signal 0UT1 of the gate line GL1 of the 1st line of the liquid 
crystal display component 1 is supplied to the drain of TFT201 of 1st step RSIe (1) and (calling it 
hereafter the 1st step of even number) of even number driver 2e between timing T1-T2. If a fixed period 
between timing T1-T2 and a control signal phi 2 start, TFT201 of each stage RSIe (1) of even number 
driver 2e is turned on. Thereby, the wiring capacity C2 and C4 of the 1 st step of even number is 
charged, and the signal level becomes high-level. 

[0067] At this time, the potential of the gate of TFT202 of the 1st step of even number becomes high- 
level, and TFT202 of the 1st step of even number turns on. When TFT202 of the 1st step of even 
number is OFF, although the signal level of the wiring capacity 05 is high-level, when TFT202 of the 1st 
step of even number turns on, the reference voltage Vdd currently supplied through TFT203 of the 1st 
step of even number is dropped on a ground with the reference voltage Vdd currently supplied through 
TFT203 of the 1st step of even number. That is, the discharge of the wiring capacity 05 of the 1st step 
of even number is carried out, the signal level turns into a low level, and TFT205 of the 1st step of even 
number turns off. 

[0068] Moreover, the potential of the gate of TFT204 of the 1 st step of even number becomes high- 
level simultaneously, and TFT204 of the 1 st step of even number is also turned on. Thus, next, a control 
signal phi 2 starts from timing T3 between T four, and the condition that high level and the signal level of 
the wiring capacity 05 are [ the signal level of the wiring capacity 02 and 04 of the 1st step of even 
number ] a low level continues until the discharge of the wiring capacity 02 and 04 is carried out 
through TFT201 of the 1st step of even number. 

[0069] Next, in timing T2, control signal **0K becomes high-level. Here, the selection signal OUT2 with 
TFT204 of the 1st step of even number high-level from the 1st step of even number since ON and 
TFT205 of the 1st step of even number are off is outputted to the gate line GL2 of the 2nd line. Here, if 
the gate voltage of TFT204 of the 1 st step of even number becomes higher with the parasitic 
capacitance of TFT204 of the 1 st step of even number and the high-level electrical potential difference 
of control signal **0K is set to VH, the electrical potential difference outputted from TFT204 of the 1st 
step of even number will be saturated, and will be mostly outputted to the gate line GL2 as a selection 
signal 0UT2 on an electrical potential difference VH, without hardly decreasing. The selection signal 
0UT1 currently outputted to the gate line GL2 will serve as a low level, if control signal **OK changes 
to a low level by timing T3. 

[0070] Between timing T2 - T3, if the potential of the gate line GL2 becomes high-level, TFTof 2nd 
linela of the liquid crystal display component 1 turns on. At this time, the data driver 3 outputs the 
status signal corresponding to the image data IMG of the 2nd line incorporated between timing T1-T2 to 
each data line DL according to the control signal cnt from a controller 4. This status signal is that the 
orientation condition of liquid crystal in the meantime changes according to the status signal written in 
and written in pixel capacity of 2nd line lb through turned-on TFTIa, and the image corresponding to a 
status signal is displayed. 

[0071] In addition, even if a control signal phi 3 starts from timing T2 between T3, the high-level signal is 
not supplied to the drain of TFT201 of 2nd step or subsequent ones RSof even number driver 2e 1e (2). 
RSIe (3), and ... For this reason, 2nd step or subsequent ones RSof even number driver 2e 1e (2), RSIe 
(3), and the wiring capacity 02 and 04 of ... are not charged at this time. Therefore, the selection signal 

4 and OUT 6 and ... which are outputted to the gate lines GL4 and GL6 and ... from these are still a low 
level. 

[0072] Hereafter, the selection signal 0UT1 outputted to the gate line GL1 - GL2n to Timing T (2n+1) - 
OUT2n become high-level similarly. And the start signal IN is similarly supplied to 1st step RSI of odd 
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number driver 2o o (1) from a controller 4 to the timing TO of the next vertical period, and the same 
processing is repeated. 

[0073] In addition, even if control signals phil or phi2 start, a signal high-level to the drain of TFT201 is 
not supplied to stage RS2of stage RSIo (i) or even number driver 2e of odd number driver 2o which 
passed over period when selection signal OUTi already outputted in 1 vertical period IV becomes high- 
level e (i). Therefore, the wiring capacity C2 and C4 will not be charged, and, as for the gate line GLl - 
GL2n, sequential selection of a gap or every 1 will be made within 1 vertical period. 
[0074] Here, the gate driver which consists of a shift register of a configuration of having arranged 
substantially each stage of the above-mentioned odd number driver 2o and each stage of even number 
driver 2e to the single tier as a related technique is shown in drawing 5 . 

[0075] In the gate driver shown in drawing 5 , although the configuration of each stage RS2o (1), RS2e 
(1), and ... is the same as that of what was shown in drawing 3 , although the output signal of odd level 
RS2o (1) is outputted to the gate line GLl of a liquid crystal display component, it is inputted into even 
level RS2e (1) as the input signal through the gate line GLl, for example. This gate driver operates like 
the gate driver shown in drawing 2 according to the timing chart of drawing 4 . For this reason, the level 
of the output signal from each stage RS2o (1), RS2e (1), and ... does not decline. 

[0076] However, in the liquid crystal display which applied this gate driver, arrangement with the liquid 
crystal display component and gate driver on a panel becomes being the same as that of what was 
shown in drawing 12 of the conventional example. Therefore, on the other hand, what [ not ] is desirable, 
considering the viewpoint of the magnitude of a viewing area but in order to enlarge a viewing area, when 
it inclines toward those in whom this gate driver does not form the liquid crystal display component and 
has arranged on a panel, it will not become desirable, considering the viewpoint of the location balance 
of a liquid crystal display component. 

[0077] As explained above, with the liquid crystal display concerning the gestalt of this operation, it 
divided into odd number driver 2o which scans the odd-numbered gate lines GLl and GL3 and ... for a 
gate driver 2, and even number driver 2e which operates the even-numbered gate lines GL2 and GL4 
and and each is arranged so that the liquid crystal display component 1 may be pinched. Furthermore, 
since the level of a control signal OK or control signal **GK is outputted through an output buffer as the 
selection signal OUTI outputted to the gate line GLl - GL2n as it is - 0UT2n, odd number driver 2o 
and even number driver 2e do not need to require an output buffer. For this reason, when a gate driver 2 
is formed on the 1st substrate with which the pixel electrode of the liquid crystal display component 1 
etc. is formed, a viewing area can be arranged with sufficient balance in the center, with the large field 
(viewing area) of a pixel electrode taken. 

[0078] Moreover, the gate driver 2 which consists of the above-mentioned odd number driver 2o and 
even number driver 2e can be driven if the same control signal as the control signal supplied to the gate 
driver arranged only at the one side of the liquid crystal display component 1 shown in drawing 5 as a 
related technique is supplied from a controller 4. For this reason, the number of the control terminals 
which do not complicate the configuration of a controller 4 and connect a controller 4 and a gate driver 
2 is not made to increase compared with the gate driver shown in drawing 5 , either. 
[0079] Furthermore, in the liquid crystal display concerning the gestalt of this operation, the level of the 
control signal CK supplied to odd number driver 2o or each stage RSI of even number driver 2e o (i), and 
RSIe (i) from a controller 4 or control signal **CK can be outputted as the selection signal OUTI 
outputted to the gate line GLl - GL2n as it is - 0UT2n. For this reason, even if it applies to the high 
definition liquid crystal display component 1 and the number of stages of a gate driver 2 increases, the 
output-signal level from each stage does not decline. 

[0080] Furthermore, in the liquid crystal display concerning the gestalt of this operation, the gate driver 
2 which consists of odd number driver 2o and even number driver 2e consists of a circuit which 
combined TFT 201-204 substantially, and is formed on the 1st substrate of the liquid crystal display 
component 1. For this reason, since a gate driver 2 can be formed in the same process as forming TFT 
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on the 1st substrate of the liquid crystal display component 1, manufacture manday of the whole liquid 
crystal display component can be lessened, and a manufacturing cost can be made low. 
[0081] [the gestalt of the 2nd operation] — the whole liquid crystal display configuration concerning the 
gestalt of this operation is almost the same as what was shown with the gestalt of the 1st operation 
( drawing 1 ). Moreover, it is substantially [ as what also showed the arrangement on the panel of the 
liquid crystal display component 1, odd number driver 2o, even number driver 2e. and the data driver 4 
with the gestalt of the 1 st operation ( drawing 1 ) ] the same. 

[0082] However, in the liquid crystal display concerning the gestalt of this operation, the configuration of 
a gate driver 2 differs from the thing of the gestalt of the 1 st operation. Moreover, the control signal phi 

3 which the control signal phi 4 later mentioned further to odd number driver 2o mentions later further 
to even number driver 2e is supplied from a controller 4, respectively. 

[0083] Drawing 6 is drawing showing the circuitry of the gate driver 2 in the gestalt of this operation. In 
each stage of this gate driver 2. TFT206 is added to what was shown with the gestalt of the 1st 
operation ( drawing 5 R> 5). and a gate driver 2 has one TFT207 prepared apart from each stage. 
[0084] TFT207 is turned on when a control signal phi 3 is highHevel, and it supplies the start signal IN 
supplied from the controller 4 to the wiring capacity C2 and C4 of n-th step RS2e (n) of even number 
driver 2e. And if control signal **CK becomes high-level, selection-signal 0UT2n of this level will be 
substantially outputted to gate line GL2n from the last stage RS 2 (n) with control signal **CK. If a 
control signal phi 4 becomes high-level when gate line GL2n is high-level by selection-signal OUT2n, 
TFT206 of n-th step RS2o (n) of odd number driver 2o will turn on. and the wiring capacity C2 and C4 
of n-th step RS2o (n) will be charged. 

[0085] The control signal phi 3 outputted from a controller 4 makes TFT206 of each stage RS2e (i) 
(however, i integer from 1 to n) of even number driver 2e turn on, and charges the wiring capacity C2 
and C4 of the i-th step of even number driver 2e with the selection signal OUT (2i+1) or the start signal 
IN currently outputted to the gate line GL (2i+1). And the control signal phi 4 outputted from a controller 

4 makes TFT206 of each stage RS2o (i) of odd number driver 2o turn on, and charges the wiring 
capacity C2 and C4 of the i-th step of odd number driver 2o by selection-signal OUT2i currently 
outputted to gate line GL2i. 

[0086] Hereafter, actuation of the gate driver 2 in the gestalt of this operation is explained. With the 
gestalt of this operation, a gate driver 2 can operate to the both sides of the forward direction and hard 
flow according to control signals phil, phi2, phi3, and phi4. Hereafter, it divides into each of the forward 
direction and hard flow, and actuation of a gate driver 2 is explained. 

[0087] First, forward direction actuation is explained with reference to the timing chart of drawing 7 . 
Control signals phi3 and phi4 always serve as a low level so that it may illustrate. For this reason, TFT 
206 and 207 is always turned off and actuation of the gate driver 2 in this case becomes the same 
substantially with the thing in the gestalt of the 1st operation shown in drawing 4 . 
[0088] Next, hard flow actuation is explained with reference to the timing chart of drawing 8 . Control 
signals phil and phi2 always serve as a low level so that it may illustrate. The timing from which control 
signals phi3 and phi4 become high-level is alternate respectively like the control signals phil and phi2 in 
forward direction actuation. 

[0089] If a control signal phi 3 becomes high-level from timing TO between T1, the start signal IN will be 
charged by the wiring capacity C2 and C4 of n-th step RS2e (n) of even number driver 2e. At this time, 
TFT 202-205 in n-th step RS2e (n) of even number driver 2e If it operates as the gestalt of the 1st 
operation explained, and control signal **CK becomes high-level between timing T1 and timing T2, high- 
level selection-signal 0UT2n will be outputted to gate line GL2n of even number driver 2e from n-th 
step RS2e (n). 

[0090] If a control signal phi 4 becomes high-level from timing T1 among T2. TFT206 of n-th step RS2o 
(n) of odd number driver 2o will turn on. and selection-signal OUT2n will be charged through gate line 
GL2n by the wiring capacity C2 and C4 of n-th step RS2o (n) of odd number driver 2o. At this time. TFT 
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202-205 in n-th step RS2o (n) of odd number driver 2o If it operates as the gestalt of the 1st operation 
explained, and a control signal CK becomes high-level between timing T2 and timing T3 The high-level 
selection signal OUT (2n-1) is outputted to gate line GL2n-1 from n-th step RS2of odd number driver 
2o o (n). 

[0091] Henceforth, by repeating the same actuation, it becomes high-level in order of selection-signal 

0UT2n. OUT (2n-1) , OUT3, and OUT2 and 0UT1 for every 1 level period, and is outputted to gate 

line GL2n of the liquid crystal display component 1, GL (2n-1), .., GL3, and GL2 and GL1. 
[0092] In addition, a controller 4 is not concerned with the condition of the control signals phi1-phi4 
currently supplied to the gate driver 2, but reads the image developed to frame memory 4fm to right 
order, and supplies it to the data driver 3 as image data IMG. 

[0093] According to the control signal cnt from a controller 4, the data driver 3 incorporates the 
supplied image data IMG one by one, and outputs the status signal corresponding to the image data for 
one incorporated line to each of a data line DL in the level period when the corresponding gate line GL1 

- GL2n are chosen. The image according to the status signal which the status signal was written in pixel 
capacity lb by this through TFTIa turned on by selection of the gate line GL1 - GL2n, and was written 
in each pixel capacity lb will be displayed on the liquid crystal display component 1. 

[0094] the image hereafter displayed on the liquid crystal display component 1 in the liquid crystal 
display concerning the gestalt of this operation — an example — with, it explains. Here, the image as 
shown in drawing 9 (a) shall be developed by frame memory 4fm in a controller 4. 
[0095] The controller 4 reads the image developed by frame memory 4fm shown in drawing 9 (a) in 
coordinate (1 1) - (m, 1) ... - (1 2n) (m, 2n) order, and supplies it to the data driver 3 as image data IMG. 
the data driver 3 is accumulating the image data IMG supplied from the controller 4, and a data line's DL 
boiling a corresponding status signal one by one, respectively, and outputting it, and is written in pixel 
capacity lb of the line chosen. 

[0096] When forward direction actuation is chosen as actuation of a gate driver 2, a gate driver 2 is 

scanned in order of the gate lines GL1 and GL2 GL2n. For this reason, the status signal written in 

pixel capacity lb of the 1st line of the liquid crystal display component 1 The status signal which 
becomes a thing corresponding to the image data IMG developed by coordinate (1 1) - (m, 1) of frame 
memory 4fm, and is written in pixel capacity lb of the 2nd line The status signal which becomes a thing 
corresponding to the image data IMG developed by coordinate (2 1) - (m, 2), and is written in 2n line 
pixel capacity lb becomes a thing corresponding to the image data IMG developed by coordinate (1 2n) 

- (m, 2n). Therefore, the image displayed on the liquid crystal display component 1 becomes the same as 
the image developed by frame memory 4fm as shown in drawing 9 (b). 

[0097] On the other hand, in order of gate line GL2n, and GL (2n-1), GL1, when hard flow actuation is 
chosen as actuation of a gate driver 2, a gate driver 2 is scanned. For this reason, the status signal 
written in 2n line pixel capacity 1b of the liquid crystal display component 1 The status signal which 
becomes a thing corresponding to the image data IMG developed by coordinate (1 1) - (m, 1) of frame 
memory 4fm, and is written in pixel capacity lb of eye a line (2n-1) The status signal which becomes a 
thing corresponding to the image data IMG developed by coordinate (2 1) - (m, 2), and is written in pixel 
capacity lb of the 1st line becomes a thing corresponding to the image data IMG developed by 
coordinate (1 2n) - (m, 2n). Therefore, the image displayed on the liquid crystal display component 1 
becomes what carried out vertical reversal of the image developed by frame memory 4fm as shown in 
drawing 9 (c). 

[0098] As explained above, only by controlling the control signals phi1-phi4 supplied to a gate driver 2 
(odd number driver 2o and even number driver 2e) from a controller 4 by the liquid crystal display 
concerning the gestalt of this operation, vertical reversal of the image developed by frame memory 4fm 
can be carried out. and it can display on the liquid crystal display component 1. For this reason, in 
addition to the effectiveness in the gestalt of the 1 st operation, the effectiveness that the control for 
the inverse video of an image becomes easy is acquired. 
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[0099] Although the [gestalt of the 3rd operation] above 1st and the gestalt of the 2nd operation 
explained the case where this invention was applied to a liquid crystal display, the gestalt of this 
operation explains the case where this invention is applied to CCD (Charge Coupled Device) image pick- 
up equipment. 

[0100] Drawing 10 is the block diagram showing the configuration of the CCD image pick-up equipment 
concerning the gestalt of this operation. This CCD image pick-up equipment consists of CCD image 
sensor 5, a gate driver 2 which consists of odd number driver 2o and even number driver 2e, a data 
driver 6, and a controller 7 so that it may illustrate. 

[0101] It comes on a substrate to form CCDSb as an image pick-up pixel which forms CCD image 
sensor 5 into low resistance by detection of light in the shape of a matrix, it is connected to the source 
of TFT5a with which the anode of CCDSb was formed on the same substrate corresponding to each, and 
the cathode is grounded. The drain is connected to the gate line GL1 formed by carrying out the 
distraction of the gate of TFTSa to the line writing direction of a matrix - GL2n at the data line DL. 
[0102] As a gate driver 2, although the above 1st and the gestalt of the 2nd operation showed, all can 
be used. However, it is formed on the substrate as CCD image sensor 5 being formed with same odd 
number driver 2o and even number driver 2e, and connects mutually between these through the gate 
line GLl which CCD image sensor 5 has - GL2n. 

[0103] The data driver 6 reads the potential of each data line DL which descended by resistance change 
of CCDSb corresponding to the gate line GLl chosen by the gate driver 2 - GL2n while outputting the 
electrical potential difference of predetermined level to fixed period each data line DL within 1 selection 
period. The data driver 6 incorporates each potential of the read data line DL as an image pick-up signal 
img, and supplies it to a controller 7 one by one. 

[0104] Like the controller 4 of the gestalt of the 1st and the 2nd operation, a controller 7 supplies the 
start signal IN and control signals phil and CK (and control signal phi 3) to odd number driver 2o, 
supplies a control signal phi 2 and ^*CK (and the start signal IN, a control signal phi 4) to even number 
driver 2e, and controls actuation of a gate driver 2. Moreover, while controlling actuation of the data 
driver 6 by the control signal cnt, the data corresponding to the image pick-up signal in which reading 
appearance was carried out by the data driver 6 are outputted outside. 

[0105] In addition, CCD image sensor S, the gate driver 2, and the data driver 6 only changed the liquid 
crystal display component 1 to CCD image sensor S, and are formed on the same substrate by the 
physical relationship shown in drawing 2 . 

[0106] Hereafter, actuation of the CCD image pick-up equipment concerning the gestalt of this 
operation is explained. In the gestalt of this operation, actuation of a gate driver 2 (odd number driver 2o 
and even number driver 2e) is the same as that of what was shown with the gestalt of the 1 st or the 
2nd operation. Here, actuation of read-out of the image pick-up signal which CCDSb corresponding to 
the gate line GLl where the selection signal is outputted from the gate driver 2 - GL2n detected is 
explained. 

[0107] In the predetermined period of the beginning of the periods which are high-level, the data driver 6 
outputs a predetermined electrical potential difference to a data line DL according to the control signal 
cnt from a controller 7 with a gate driver 2. At this time, TFTSa connected to the gate line GLl chosen 
- GL2n is an ON state, if corresponding CCDSb detects the exposure of light, it will low-resistance-ize 
and the potential on the corresponding data line DL will become low. 

[0108] Next, the data driver 6 reads the potential of each data line DL as an image pick-up signal img 
according to the control signal cnt from a controller 7. And the data driver 6 supplies the read image 
pick-up signal img to the controller 7 one by one. The data driver 6 repeats such actuation successively 
synchronizing with actuation of a gate driver 2 corresponding to each of the gate line GLl - GL2n. 
[0109] As explained above, the gate driver 2 explained to the detail with the above 1st and the gestalt of 
the 2nd operation can be applied, not only when scanning the gate line GLl of the liquid crystal display 
component 1 - GL2n sequentially and displaying an image, but when scanning the gate line GLl of CCD 
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image sensor 5 - GL2n sequentially and photoing an image. Also in this case, the effectiveness acquired 
in the liquid crystal display explained with the above 1 st and the gestalt of the 2nd operation and the 
same effectiveness can be acquired. 

[01 10] [Deformation of gestalt of operation] this invention is not restricted to the above-mentioned 
gestalt of the 1st - the 3rd operation, but various deformation and application are possible for it. 
Hereafter, the strange gestalt of the gestalt of the above-mentioned operation applicable to this 
invention is explained. 

[01 1 1] Each stage RSI of each stage RSIo (i), RS3o (i), and even number driver 2e of odd number driver 
2o e (i) and RS3e (i) were constituted from an above-mentioned gestalt of the 1 st - the 3rd operation 
by five TFT(s) 201-205 or seven TFT(s) 201-207. However, the configuration of each stage RSI of each 
stage RS1o (i), RS3o (i), and even number driver 2e of odd number driver 2o e (i) and RS3e (i) is not 

restricted to this. 

[01 12] For example, TFT203 of drawing 3 and drawing 6 may be changed into the other resistance 
element. Moreover, each stage RSI of each stage RSIo (i), RS3o (i), and even number driver 2e of odd 
number driver 2o e (i) and RS3e (i) are good also as what is further equipped with TFT by which the 
control signal CK supplied to the drain of TFT204 or the reversal signal of **CK was supplied to the 
gate, and the drain was connected to the source of TFT205. 

[0113] With the above-mentioned gestalt of the 1st - the 3rd operation, the gate line GL1 of the liquid 
crystal display component 1 or CCD image sensor 5 - GL2n were what is prepared corresponding to 
every one line of a matrix-like pixel. However, also when driving the display device and image sensor 
with which one gate line was prepared to the pixel of two lines, and two data lines were prepared in each 
between the trains which are pixels, for example, the gate driver 2 explained with the gestalt of the 
above-mentioned operation can be applied. Namely, each stage of the above-mentioned gate driver 2 
shall Just correspond to the gate line of a display device or an image sensor. 

[01 14] With the above-mentioned gestalt of the 1st - the 3rd operation. 2n of numbers which are the 
gate line GL1 which the liquid crystal display component 1 or CCD image sensor 5 has - GL2n was even. 
However, the number of a gate line may be an odd number (2n+1) book. What is necessary is just to 
supply the start signal IN from controllers 4 and 7 to either 1st step RS3of odd number driver 2o o (1). 
or n+lst step RS3o (n+1) in the gate driver 2 which can be scanned in both directions of the forward 
direction and hard flow as shown with the gestalt of the 2nd operation of the above, when a gate line is 
made into odd. And what is necessary is just to carry out a hard flow scan like the gestalt of the 2nd 
operation of the above, when the start signal IN is supplied to n+lst step RS3of odd number driver 2o o 
(n+1). 

[01 15] The above-mentioned gestalt of the 1st - the 3rd operation explained odd number driver 2o and 
even number driver 2e which constitute a gate driver 2 as what is formed on the same panel as the 
liquid crystal display component 1 or CCD image sensor 5. However, even when there are these [ no ] 
on the same panel, in the physical relationship of the liquid crystal display component 1 as the whole 
equipment or CCD image sensor 5, and a gate driver 2. or the number of the control signals inputted 
into a gate driver 2. the same effectiveness as the above-mentioned case can be acquired. 
[0116] The above 1st and the gestalt of the 2nd operation explained the case where this invention was 
applied to the liquid crystal display which displays an image on the liquid crystal display component 1. 
Moreover, the gestalt of the 3rd operation of the above explained the case where this invention was 
applied to the CCD image pick-up equipment which picturizes an image by CCD of each pixel of CCD 
image sensor 5. However, this invention is not restricted to these. 

[0117] For example, an organic EL device, an inorganic EL element, a plasma display, or a field emission 
display is applicable also to what drives other display devices which have arranged the display pixel in 
the shape of a matrix as an indicating equipment. Moreover, it is applicable also to what drives other 
image sensors which have arranged photosensors other than CCD in the shape of a matrix as image 
pick-up equipment. 
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[01 18] With the above-mentioned gestalt of the 1st - the 3rd operation, although even number driver 2e 
was outputting control signal **CK, you may transpose to the control signal CK 2 with which a fixed 
period before setting a fixed period, potential's starting and control signal CK potential's starting after 
falling of control signal CK potential is set. and potential falls. 
[0119] 

[Effect of the Invention] As explained above, while enlarging the area rate to the driver of a display 
device or an image sensor according to this invention, a display device or an image sensor can be mostly 
arranged in the center. 

[0120] Moreover, even if it arranges the driver for a scan so that it may counter through a display 
device or an image sensor, it is not necessary to make [ many ] the class of control signal for controlling 
a driver. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings,, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the liquid crystal display concerning the 
gestalt of operation of the 1st of this invention. 

[Drawing 2] It is drawing showing the arrangement on the panel of the liquid crystal display component 
of drawing 1 , an odd number driver, an even number driver, and a data driver. 

[Drawing 3] It is drawing showing the circuitry of the gate driver in the gestalt of operation of the 1 st of 
this invention. 

[Drawing 4] It is the timing chart which shows actuation of the gate driver in the gestalt of operation of 
the 1st of this invention. 

[Drawing 5] It is drawing showing the circuitry of the gate driver of a related technique. 

[Drawing 6] It is drawing showing the circuitry of the gate driver in the gestalt of operation of the 2nd of 

this invention. 

[Drawing 7] It is the timing chart which shows forward direction actuation of the gate driver in the 
gestalt of operation of the 2nd of this invention. 

[Drawing 8] It is the timing chart which shows hard flow actuation of the gate driver in the gestalt of 
operation of the 2nd of this invention. 

[Drawing 9] It is drawing explaining the example of the liquid crystal display concerning the gestalt of 
operation of the 2nd of this invention of operation. 

[Drawing 10] It is the block diagram showing the configuration of the CCD image pick-up equipment 
concerning the gestalt of operation of the 3rd of this invention. 

[Drawing 11] It is the block diagram showing the configuration of the liquid crystal display concerning the 
1 st conventional example. 

[Drawing 12] It is drawing showing the arrangement on the panel of the liquid crystal display component 
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of drawing 1 1 , a gate driver, and a data driver. 

[Drawing 13] It is the block diagram showing the configuration of the liquid crystal display concerning the 
2nd conventional example. 

[Drawing 14] It is drawing showing the arrangement on the panel of the liquid crystal display component 
of drawing 1 3 , a gate driver, and a data driver. 
[Description of Notations] 

1 [ ... An odd number driver, 2e / ... An even number driver, 3 / ... A data driver, 4 / ... A controller, 4fm 
/ ... A frame memory. 5 / ... A CCD image sensor. 6 / ... A data driver, 7 / ... A controller, 201-207 / ... 
TFT, GL1 - GL2n / ... A gate line. DL / ... Data line ] ... A liquid crystal display component, 1 a...TFT. lb ... 
Pixel capacity. 2 ... A gate driver. 2o 



[Translation done.] 
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30 ;;^;&iC©fe©i:7^x^':/vh'ji7x:«riC:©%©i:*^* 

■5. C:©P^Tff«fC@i^Sra5?bTH^7^-iS'm^S: 
»#iXtJ/tJ?)©7i'5"^'y^^<i:bTTFT (ThinFil 
m Transistor) €rffllifc?0tS*^g« (TFTj^faa* 

[0 0 0 3] 0 1 1«. fie3t5©TFT?S^Ba^gS©« 

^aS^3^^5 1 i. y-h F^-f A5 2 
i, F7-fA5 3i:, 3 > h P-^ 5 4 t*^ 

[0 0 0 4] fgc^aa^S^ 5 1 tt. -M©S«FBllCjS^ 

^i*Abfct)©-c, -e©-*©«ffi-hfrti. ffiS:©ia« 

JCfiy-h^-f >GL l~GLn (SS^-f » H 
T. y-h*iy-h^'f >GL l~GLnlC, F Iz-f > 
50 [0 0 0 5] ffiS^^i^^ 5 1 ©ia;&©s«±icH. ^ 
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T, 0 1 1 tif^ffiiassT^f B^^»5 1 htm^^n 

[0 0 0 6 ] 0 1 1 «^S.«^gB(c:*5t,iT, h H 

[0 0 0 7] z.(D^ou.m^B^^*Am.x\t. 

^ 5 1 ty-h H5-f A*5 2mS'f-'^ K^-f/N'S 3 

«»JA«, Ell 2tr*-rJ;^tcA:!^;i.5 0±{cia»S 
n-sciitTi-s. tTi^tT^j^^'ii. ;icDiEeT(s> A^;w 

5 0 ±T-jSIIS^*^ 5 1 Sr4^*(rA~^>XJ;<iBa-r 
SJ;^lCbTI/i-5;'ti*, 5 1 S:^H-rsA 

Tii-sjatMi^a-r-sjati, H^-f as 2©fi*L 

S*«^S;^#<-rS;ti*. ?S^B«**T5 1 5ry-h 
K /1 5 2 *5J^fiK$nT(/i/it^;^lC>t«oTA;?^;W 5 
0±{CiB«bfc«^(C«, m^^^m^b KD^mny 

> X 1 1 ^ ^ a.-^^A^ 6 r ^ t » ^ L- < 1^ 

[0 0 0 8] ;intC*fLT> 013 (^H^CD^ffllElSS 
li*lll§) {C^TJ:e>lw. «»JA«. ^gc7^-;l/FT'jKS 

miy-h K^-f A*5 2 a<h, <S|gC7^-;i^FTffil?C# 
B(D^'—hy-< >GL^^^-r^^2y- h h'^-l'AS 

2 b t^*t■■5^srB^*gfi^>a^nT^i5. ^<Dm 
^, 01 4tc^-rJ;5tc, iSaa^*^5i«, a:^^;1/ 
5 0 ±©ati4^^lc6Hg-r ^ ^ t75^'T#^ J; o izti^. 
[0 0 0 9] ^l-ir-h K7< A'5 2 ati, a 

>hn — 75 4Aie.©$!lPfS^c n t 1 <Dot><0!7ay 

MzmmL^^no^^-vy-i yo-Li. gl3, 

GLn- 1 {cm:t;-rsffi:^A*«v7r 5 6 *^e>«^$ 

^2y- h K^-f A5 2 btJ, =l>hn-^54 
Ai^,(D$fJ1W^f^c n t 2(Do%(D^uyi;mn\z^t>'^ 
T«^?:eit-r^->7 hl^v^X^' 5 7 v^hl^v'T. 

5 7 *i nfcffi^^m:^ W'^^KC^S UffilScfT 
wy-h^-f >GL 2, GL4. GLn(cm:/3T5 

[0 0 10] L^L-i^JiTi^e.. 013, 01 A\Z7p.-t^^ 
^CJSS«*g{ST«, ^ 1 y- h K ^-f A 5 2 a 2 
y-h K^-f A5 2 bt^rSi^i-S^-f 5>i^T'«jf^$-a: 

^;^cis6ic, a>hD-7 5 4d^e)-?-n^*nffla:t:^:^ffli 

m^cntl. c n t 2Srtt^U;5:ltntf7i^;^ti:tA 



(4) 

^. ^fc. ^ly-h K^-f A5 2 aRt;m2y-h H 

5-rA'5 2 b«. tt)(c0i 1 1'^-ry-h k^-t/n's 
v^sfcib. 0 1 1 <Da^gMHit-tTf&©sa<£s-r-5 

mtlffl^^ai;'3/^~-;/7T 5 6, 5 8S::f^LTai;'3LTt> 
■5fci6tcai;^/'N'>y:7T 5 6, 5 8 ©5i-<DS«$a<iL;^t 

[0 0 11] ^(D^otif^m\t. iK^B«^*^ei^i'«« 

10 m7i\t. **SEL (Xl/^ hD;i/5^-yt> 

[0012] 

* t sr^ft-r s H ^ A* t © MIS 

tCtJ^iT. «**TSfc:«»«3S^OF^-1'AtCjt=f-r'5 

20 ^mm-r^z.t.\z$)^. 

[0 0 13] *^BJC7)ffi(DBW«. ^ftffl«K5-fA~^ 

t^iti\.^^7^MiBi.u^mmm.^m^r^z.t\z$>^, 

[0 0 14] 

tb. :^mm<Dmi<Dm..^izii^*^^^^&mit. -^Fui? 
x«icBEB$n, 'irn'enm^-^nrz^inmmzmiBT 

30 frP&lSjICj^figSn, B5fa«^ia*S:SS?T-5;^c«>0 2* 

^y-^y^zaitl■^nrcmRm^^xtli.T. ^m^^m 
fi^^n^mmmmz'^-or. "tn^en^^^so^^y. 
>{casifl^^ ai;^j-r A ^«sc H A* t , 

40 ^m^ms<DM^y'i yizthti^ntcm^isn^xijL 
X. nmA^^mii^^n^^ymmmzu^x. ^n^nm 

[0 0 15] ±ga^gS-C«. SSEF7-rA«. ^Sc 
'f Ate?:* LTtp^JCEBTS C ^ti^X^^^o izfj. D . 

ifc, m^m^^'p^\z§im'ri>rztb[zm&.umiii^m 
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[0 0 16] ^SK^-r/^W^figirLTtt. ^^Yv-i 

O^iF^-f A*^SiJffllt-Sfc8&»«!l¥9^««, was* 
[0 0 17] ±ffiS^gMtC*3tj-^fT:^l*]<h«g 

[0 0 18] ±tB«S^SBfc*3V>T, MIB^ISF^'f A* 

.hBfltBlPimF^-rAitt, SfrtB«^*^®^^5-f >*^' 

[0019] ^^^^ «^iS^(DS*?« 

<^^F^-f AW^awlifiicM^tLT. 7i7 5^ 

{c^ia F^-YA'tiPiss: F^-f A't*t«^^^ <h|H|-wa 

5S^?:J^^r*7'n-fe;^lC*l.iT^aF7'fA-<DJ^fi£S: 

[0 0 2 0] ±i2^^gM«, ngK*^ett$&$nfcia^ 
ia^x-^'irmbfcs^m^s, BtfE^iEF^'f A*A^ 

[0 0 2 1] C<D«-&, S9iB5^-^' F^-f A-tt, H«ffB« 

[0 0 2 2] x-^' F^-f/N'W^fiKS^tLTt). -® 
O JCt^-^J' F ^-f A*75?^**^a:l^-CDafi±lCJgfig$ 

[0 0 2 3] ±fBII*SMICi3liT. ffrlE^SF^'rA' 
iSB<Dg*i^g6*^^>«B§i&{i^<&A;^b 
T, MIBSI^m^tcSE-^T. iSSO^fi^-f 
m^SriB^lx, (h+1) #S (h : 1 R±®Sia:) (0 



(5) 

8 

LT, mfSBSfJffllfi^iCiJeoT, (2 h+1) 

HatE<BISF^-f A*«, h#BW|S*^ (2h 

-1) m^(D1^^^'iy\z^ti•^ntz.WRm^^xti\. 

S^ft ^ tB T -5 © <*: T ^ ^ t ^ -5 . 
[0 0 2 4] ±IBS^S«fc:*5l^T, HtllB«*^^f4. 
2 (i : 1«±(;)S») <75^«7-f >^ffiA^fccD 

TtfltBF^J&fl^^mflB^IS F5-f A© 1 #S©^i:H9IB 

^^F^-fA'li, HUfBX-f -y^^^^tfifBr^^gfi^ 

^HfltB«ScF5-f A©l»a<Da(Ctti;'3T-5«^. 1# 
Bfl3g:*tWIBMi!&«^SrA:t»LT. pffBSUffll^^tCi^o 

T. i#B®^s5-r>tcas?fi^^m:'jL.. (j + 

1) #a (j : ld^e> i <D^A^2 i mS(D 

20 «^{ctie-DT- (2 j + 1) Sio^tt^-f >ica*^« 
^^tti;'3b, H5fBx-r y'^Ammmt^mn^mimi^^ f 

sscD^iE^-f >{rm:^^nfcaj?m^<£rA:'3LT. m 

fBSiJ^m^tCtJ!oT. (2 j - 1) #S(7)^«^-f >{C 

a9?fi^^ai:^-r^fc«t-r^ct*tT^^. m 
iB<Pi» F^-f Ata, miBx-f -yg^^^'wiBgi^^w^^HtrfB 
«iSF7-f Aois@oe»cdi:^-r5«^, jsa©© 

(2 j-l) #g(D^^^^>{cffi:^j$nfc:aj?(i^ 

^Atjvx. HtriBSiJtaiiM^tcseoT, 2j#scci^s^ 
30 -f >{ca5^«#<&ffi:'ju. mmT.^ •y^f}mmmithm^ 

SrWBBlSScF^-l'A*© iSa©aJCUi;^T-5«^, i# 

B«ad^*H5fBgai&ff^<&A:'3LT. MfB$iJffll(i^lcfie-3 

{ i : 1 ( i - 1 ) ST-<DSfS) <DS*i ( 2 k + 

1) mmcD^^^^ y[ztiiti-^nrzmRmn=^xt}V 
T. HGtB$dW«^(cfieoT. 2 k#B«^4^'f >ic:a 
^ tb :^ -r -a © <*: -r ^ c t # -5 . 

[0 0 2 5] *»?^0^1<DS,^ilC*^*^^ft&<D«^gS 

^m^^<Dmt^m^^t:.itmmm2(D^^ 
7-(>iztiiti^ntzm9imn<Dxtnz^-cx. nas*^^ 
«i^$ti^$fjwm^^a^ft^tLTH5tBmi®^^^ 
-f >(c{±j:t/f -s^i^F^-fAi:, H^IiBa^ja^&^*^ 

ii/i&ffi^sfc«miB^ 1 <D^^y^ >tzmt)^ntzmiR 

umntLxmtim 2 eo^s^-f >icai:^-r-5m2 © f 
7-fAt, ^m^^zt^^mtr^o 
50 [0 0 2 6] c:©«^sBirj:ntf. as?«^&ai:^-r 
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^-int^i^^^y-^ >^iy\^xm:f5<D Vy-in\ZXtl^ 

[0 0 2 7] ±KgW€:)l)5E-r-g>fc*. ^mm<D^2(D 

mmmt. wim'^h>)i?7.<Dn:^f^izm^^n. tutea 

y\ztiiti^nrzmnm^^xt)Vr, ^m^^mia^ 20 
^n^mmmmz^-DT. ^n^nm^ms(D^^y-f 
>i,zm^m^^mtir^m.^m^^mwc\^^^nty3^^ 

[0 0 2 8] ±iimmmmxit. ^sf^-t An*, nm. 
h'^-f A'tffi^ K^-r A't{;:gijn. ^n-e'n««^^^ 
i^iis^z)izmm-^ti^o z<Drzsb. 

sAc, mmm^^'p^izmm-t^rzibizmMfs.mm^m 

ltSr:*:#<Si-5^1<i:*^T#S. so 
[0 0 2 9] ^ttK^-f AO^fiKtLTJi, ^Sch*7-f 

^SH^-f /N'«. m^m^^mts^oiz^m^n^t)^. 
mmmmx'O)^^ h* ^-r A'*t|i^^^©^s7-r >5Sfj 
ff-ntztbizf^mA^^mmr^mmmnt. nswtci^ 

ro^* K^-f A'^rftijp-r-siti^xosijpgBtt, mmi^'^ 

[0 0 3 0] fiiS, ±tBii^gMtCi3lt^fT*[^<t«ffi 
[0 0 3 1] ±IBa^|^gBtCi5t,iT. HtilB^iacK^'fyN* 



JO 

^m/oxmhiL^nxi^^h(Dtr^:it-f}^x^^o 
[0 0 3 2] -^j', mmmm<Dm9i<D 

rz!sb\z^mmmmizMi&Lx^^y^>\zmm^nx^>^ 

h* ^-r A t ffils H ^ niz-hm'^m'i' t i^-^s 

[0 0 3 3] ±te»*^«li. mtS^tfh'^'f AlCio 
[0 0 3 4] WSE-r-^' H^-f A«, mIfBSI 

^m'¥-(0'f-'5' yiimm^rLX\>'^^^Wi±.\zmWL^ 

[0 0 3 5] T^-iS' K^'f A©:PfiKg|^i:tTfc. 

5 tcT^-^ ¥v-(n-hmmm^tm-(Dmw.±.\zi^^^ 
^•:ru-^'7.\z^\/^x'f-^ n(Dm^^'fToz.tifi 

[0 0 3 6] ±IB*i^gBtC*3t.^T. HtIie^»K^-f A' 
m^^^tlL. (h + 1) #@ (h : m±WSS:) CD 

g*t2 hmm<DMM^^ >iziht}^nrzmum^=&xt} 
LT, wiBSijwft^ctieoT, (2h+i) sa©^* 

^fc. WIBf^ScH^-f AH. hmB<Dm^ (2h-l) 

^ m -r -2) o t -r -5 d i: T ^ -5 . 

[0 0 3 7 ] ±tS«^SB{c:*5t,iT. BtllB«^*^«, 
2 i* (i : m±OSic) W^S^-f >^«^^*jCO 

TWfBBgil&fi^S:HiItB^& K^-f ACD 1 #@(Dgi:HtrtB 

(US: K^-TACD i sa«at©ii-m75^tctti:^-r-5x-f 

^»h*7-rA«. flUIBX-f 2/5^7itWfBgaiiSff^ 

^mitB^»H5-f A*0 lSacDailtil;fj-rs«-&. 1# 
a©&35iH5fBBSJ&fi#^A:/jtT, MfBSfJfflft^fCt^o 

1) SS (j : i S-CCDSgc) ©65*^2 j#B<0 

mmzit^x. (2 j + 1) saro^s^-f >icas?« 
^«rm:^u. HfriE7.-f •y^7!)^wsB^^&^^*^^if^^sicK 
7^•A© i gaogicffi*-r-&«^. jSB«)a*«2j 
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mmmmmz'<>t-or. (2 j - d sa^^^^-r >tr 
f)^ (2 j-i) mmo^^^y-iyizmti^ntzMiRm^ 

{ i : 1 ( i - 1 ) ^x(Dmm (jyfk-m ( 2 k + 
^ ai ;'3 r ^ ^> CD i: -r ^ :i t ^ s . 

[0 0 3 8] *5gWWfB©SllitSB{C:fetiT, « 

^t, ^ffl5*^e.wMi6m^*fc«HirEm2<D^at7'f > 

n-5>SfJiai{t^5rSS?m^i: L-TMiem 1 cos^^-r y\z 

t LTHutem 2 w^SE^-f >\z^tir^m 2 © f ^-r a- 

[0 0 3 9] '©S»SM{cJ:n«, SS^{I^^lll:'j-r 

n^ittb. mi&y:m2©H^-f A'*$im-r^«^a&r;f 

[0 0 4 0] 

[0 0 4 1] [^lOHMcDJg^] Sitt. 

mmizft^ti^^m^mm^mcom^^m-rzra y ^ mxa 

"f-lt. ^^F^-f A'2 oSmPI^K^-f A'2 efj^^fi 
■sy- h K^-f A*2 x-^ K^'f a>hD 

[0 0 4 2] m^B»7iim^ 1 «- -^©sffirBiicf^B^B^ 

T*50. Hfl^ra©fT*l6jC«2 n* (n : 1 £i±roS 

IS) CDy-h^'f>GL 1~GL2 n (^45-f» 

fSLT. y-hd^'^-'-h^'f >GL 1~GL 2 nil, H 



(7) 

^nt^m^nrz7i;y'^zfmi-tvx(DTFT 1 atm 
[0 0 4 3] m^^7r^m^i(nmi3(DmWi (^^^T. ma 

10 "tx^x. mm^mih\z%m^nx^^^mmzx-DX. 
^(Dm(Dm^(Du^^m^m\:^'^^z.t\zxK). mm. 

[0 0 4 4] y-hYv-i nZU. ^^^(Df-hy^ 
>GL1, GL3, • • • ^^^t^tzlsb<D^^\^y-i 
A2ot. ffilScfT«y-h7-f >GL 2, GL4, • • 
• 2r^«-r-5;fci*OPIScK7'f A*2 e 
K^-f A*2 o tffigcF^'rA-2 e«- l/^-mfef^^** 

fg^i ^«fi£-r-5mis«±(cj^fi£snT43 0, y-h 

^'f>GLl~GL (2n-l) ^^LT5litC«Se$ 
20 nTVi^,, 

[0 0 4 5] ^^F^'f A'2 olcli. ^izfi-r^ star 
tm^INt, $iJWffi^$l, CK*ia>hP-74;*^ 

e.«^i^$tas. fSS:F5-f A'2 etcli, ^i^-ts 

mmmn^2. ^ck ^ss^^^-r, kat. 
ncK. ^cKitmi3imntLxy-hy-( ycL 1-- 

GL 2 ntcm*$n-5o ;^*5, y-F F7-f A*2<Di¥iM 

[0 0 4 6] X — ^ F^-r/N'3 (S, n>Fn — ^4di?> 

30 tt$&snfcia^x-^ I MG^MSi^^at, in^(Dm 

i^oyumm^c n t\zm-ox. mmLtzmmy'-^ lu 
GizMlSi■t^mf£<Dy'-^m^^m^B&^^m^ i ©t^- 

[0 0 4 7] Z1>Fp-74«, ^g5*ie)§ttliofc1* 

t. yu-A;<^*) 4 fmizmmLTzmm^m-Am^m 

bT. iB#x-:S' I MGi:bT5^-3' F^-f A'3tCtti^ 
-r^. =i>Fd-^4«< ^tz, y- F F^-f /\'2«li!j 
40 f^S:X:J'-F$-&^fcit)(73s t a r tfi^I N. y— F 
F-^-f A*2C0lbfPSr©Jp-r-5^cJ6©$iJ^{i-^<I> 1 , O 
2. CK, -.CK, Rt/fx-i? F^-f A'3«l)lf^S:$!lSI 
■r-5fc«)CD$iJffll{t^c n t *^lSb, ^n-6nRff3t©:J' 

[0 0 4 8]i>:lc:. f^liS^a^^l. y- F F7-f A'2 

StXx-iJ' F^'f A-3roEfiic::3i.iT. 0 2S#MLT 
m^T^o 0 2tC^-r<i:ot3, A^;H 0iCi5tiT, 
S«^*^^10&WlC^mF5-1'A-2 oTS^IHM^n, 
{ffllClSScF^-f A'2 e*WS$nS. {SSS*^ 
50 ^l©±fflUl. F7-f A'SAtffiBSns. -eb 
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h D - 7 4 ^ e, © «^ 5: s a6 ©SEIlTi^'JgfiS; $ 

[0 0 4 9] ^<Ci3. jgB^a«*«^ 1 ifi. 1 «ffi±lC-7 

[0 0 5 0] 'Jk\Z. y-h H^-f/\"2(D[5]gS<gfig(COli 

\Z. ^S:h-^'fA2o©^®RS 1 o (i) Rmil&h* 

^-fA^ eOS-g:RS 1 e (i) -en^'tlSOOn 
5^-\'^;l^S<DTFT2 0 1~2 0 SSrffi^^ (fib. i 
= 1, 2, n).TFT201~205 CD#^ 

[0 0 5 1 ] {IL, «3gC H^-f A' 2 oW^gRS 1 o 
(i) i:ffllSh*^-fA2 e©^©RS 1 e ( i ) 

li< T F T 2 0 1 coy- VmST FT204CDHW-I'> 

/\'2 oCD^^R S 1 o (i) {Ciil^iTtt, TFT 2 0 
l©y-htC«||fl^4> 1*^ TFT2 0 4©HU'f> 

('apffi-^cK^t. ■^n^'n=3>hp-7 4A^?>^i&$ 

n-S. {PIISH7-rA'2 e W#©RS 1 e (i) iC^St^T 
TFT 2 0 1 ©y- MC®Jia|lfi^$ 2*«, TFT 2 

0 4wKu-f >fc$ijpm^-'CK*«, -e-n^'n=i>hn 

-5 4*i^)^s&$n-5. 

[0 0 5 2] ;:£43, SllWm^O Itif&Jffllffi^CK^tD- 
^ScH7-f A2 o«TFT2 0 1 ©^r- h tfUgc h* ^-f 

A2 e©TFT2 0 iroy-hifc:. -€-n^nBi»p$n 

[0 0 5 3] £iT. ^g:K^-1'/\*2 o©mi©RS 1 o 

(1) ^mtLx. m^\^y^/-<2 o(Dm^Rumm\z 

[0 0 5 4] ?f|^K5-f A-2 oOSlgRS 1 o (1) 
iCiJl^T, TFT2 0 lO-ir— hlc(J. $iJ^ai<I^<I> 1 tJ^* 
Wm^n. K l^-f >IC«. s t a r t «^ I N*^etS&^! 
n-5, TFT2 0 l©y-h*i:t>^t;:KU"f >-V- 
XFB1*^Sn^«^fitlcJ:■DTTFT 2 0 1 <DV-XtTF 

T 2 0 2 . 2 0 4 ©y- h twraoE^ic^n-g-'njgfiE 
^»C2. C4tt. TFT2 0 idt^7Snit^. 



(8) 

ffiimm^O lA^'EdJO^tlTTFT 2 0 l*«:t>Sn?>* 

[0055] TFT203 <D^- h .h H U-f >»C«. S 
ipmUVd d*«HJSDSnT*5D> T F T 2 0 3 tt^^tC:^- 

e>-r. TFT 2 0 2*^*:f7$nTl^-S>i:#(C. TFT 2 

0 5(Dy-h<*:©rB^©g2^{cj^*ig$nTi^^ga«i§ftc 

^^-V-i/^n-St, TFT 2 0 2;^^':t>$n, T F T 2. 

10 0 2 (D]iu-i y-'j-xr^iznmm^A^mn^o z<Dt 

^. TFT2 0 2> 2 0 3«. l,it>f0-5 E E^^^fiEi b 
Tl/i2>fe*, TFT2 0 3*i^^:t7ffitti:;i^)7^£l.ifc 

itt£>iti^^^^f}i$>:t^i, TFT 2 0 bCOmmMZV t 
h j;D^5^{g;l'^«ffiti^j:0. TF T 2 0 5 *^*:t7$n 

[0 0 5 6] SiJffllfi^O 1 A^*P- ^^;KO;t 

tbTFT 2 0 Ht:ty^mX'&^<D-C. E^§»C 4 
s t a r t«^I NJCJ:ip^l'-v'$nTtif)it*li 
20 Aifi|}t$nTVi-&. TFT 2 0 4©HW >{CH. 

(s^CKA^'#t^$nT*30. ^"r5>i^TllC*5liT$iJ 

mmncKf)V\^ u^Mzti^t. tft204®ki/ 

j^^B^^^^i C73^iff®y-h7-f >GL 1 tcaJ:;'3$ 
n^o CcDt#, ai;'J$n^SS?fi^«f4*iBi(,^t5<i:T 
FT 2 0 4©y- h- V-7.rBl©y- hJgigtKJ^tKy- 

FT 2 0 4©as?m^(itsfa«ffiSTa-r^vii*tT^ 

^t^MxTflHSh-^-f A-2 eW^lSRS 1 e (1) tC«t 

[0 0 5 7] -^-O^. $iJ^aifi^CK*^n-k'^;Ui:;^t 
D . 1 ©y- h ^-f >G L 1 'N.WA'f U"^ 

4> 1 t^nW\-( U^MZfi^t. SE^^SC 2 . C 4 
T^-CX^Y-V^nXTFT 2 0 2, 2 0 4 75^':t 74^® 
IC, S e.tCEi^^ftC Sd^^^-V-i^SnXTFT 2 0 5 

40 ffwy-h^'f >GL KDm.&.tt^n-iV'^MZtl^Z.ii 

[0 0 5 8] tt^. ^ScH7'fA*2 o©te©gRS 1 e 
(i) I'iJlt^lljf^tt. s t a r tfi^I N?ry-h5 

'i'>GL2 (i-1) f)^<bo^m^\zxnmx.n\t. ^» 

H^-rA*2 oWmigRS 1 O (1) t*KW(Cl^-T- 
Sfc. <lScK7-f A*2 e©«g:RS 1 e ( i ) IC 

:fettSif)f^H, s t a r tfi^I N^y-h^-f >GL 

2 i - 1 *^e.©«^ic, mmmn<i> i ^^nm^* 2 
ic, U'mm^cK^-'CK\z^n^nxtxmxn^t. ^ 
50 ssK^-f A2 o©^iSRs 1 o (1) ii%m.mzm- 
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[0 0 5 9] iW^MCDJ^MlCA^d^-Sfgc^aaS^g 

[0 0 6 0] ^-i S.y'^fT OA^ibT 1 (Dm. J\-iU^)l 
CDs t a r N7i^a>ho-^4;6^e,?f§cK^'r 
A*2o<DmiaRSlo (1) ^^miSiU 
O) ©TFT2 0 1® KU-f >H^$&$n5. 9 

75^*i^±*^*0> ^SK^'rA'2 o©#g:RS 1 o (i) lo 

©TFT2 0 1 ^:t>-r^o ;in{Cj:0, 1 

[0 0 6 1] CWt^, ^|&^ia(DTFT2 0 2«y 
-h©««l[*tA-f L'^;i.i:^CO, ^|gcail©C0TFT2 
0 2*t:f>-rS, ^IS^ia©TFT2 0 2*^:t7Wt 
^l^mi©©TFT 2 0 3 ^^bTtt*§$nTli^ 
ii^«ffiV d cUC J: o TS2«I$«C 5 ©fi^ U-^JI^tt/N 
-n/"<;Ui:;^£oTli?)*^ ^S:^1I^<DTFT2 0 2*t 
:t>-r-5C:i:tC±-:5T^S:miacDTFT2 0 3*^L 20 

^1S©TFT2 0 5*^*:t7-r-5. 
[0 0 6 2] ^fc. |B|P#lC-^^miecDTFT2 0 4© 

2 0 4fe:t>-r«.. C(DJ;^tr, ^S:^ 1 i9;OBB*S^« 

C2, C 4(Dft^l/-^;i/;^)VN-f iB^SMCS© 

5>i/T2 7!i»e.T3©F»TC^Wfi^<I> l3i^3i-^±*^o 30 
T. ^IS^lSOTFT2 0 1 S:^LTgB^^«C 2. 

C 4 A^*?" ^ 7. ^ V - ^ n S * Tli3! < , 
[0 0 6 3] '^\Z. ^-f 5 >5'T 1 {C*3l^T. SiHSfi^ 

2 0 4*t:t>, ^icHlgOTFT 2 0 5*^*^7 a:;^£o 

Tt.^^;iid^?,. ^l^^i^A^e./N'f u^;i/CDilS?ft# 
OUTlA^. ^ifrwy-h^-f >GL ltctB:^$n 
•5. CldT-. ^Smia®TFT2 0 4©^*^»H<t 
0«l&^lg(DTFT2 0 4»y-h«)E*iJ;DiS<;^ 

^ISmiawTFT 2 0 4*^e,tB:;^i^n^«JEtilg?n5 

nr, ai:^^:^)^«$n■f^c:Ht^«JEVHTM^?^i^o 

UT 1 tUXy-h^-f >GL 1 y-H 
>GL Ucai^'j^nTI.^^SSifl^OUT Ui. 

[0 0 6 4] ^'r5>i/T 1~T 2(Dra. y-h5'f> 
GL 1 CDa&AVN-f U-^JUC^C-Si, jfiS^^^i^ 1 ® 
HlfrOTFT 1 a*i:t>-r-g). COt*, x-^'K^ 

A3«. 3>hD— 7 4Aie)<0^S|lfi^c n t ICSEo so 
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T, ^'-1'$>^/To~Tl©rB^T^oii^Tt5Uitml 

frcDia^^-^' I MGtc*tj4;-r^«^ffi^^&. 
TFT 1 aSr:ft'UTmifT<!DH3^^«l bH»#ji* 

[0 0 6 5] /^£*. :$"f 5>;:fT0*^e.T KDKT, $ij 
fflim^O 1 75^*5i*.±*^oTfe. ^ISK5-f A2 0O2© 
gJEAI^RSlo (2) , RSlo (3) , • • -©TF 

T 2 0 1 © F u-r y\z\t.)\-i i/^;i/wm^*^'ttil&$nT 
i.i;^ci,i, ^(DTzHb. ^fcK^-f A*2 o®2©Be;i^RS 

lo (2), RSlo (3), •• •C0E^^MC2. 

c4*t^:cDt^5^^-v$n-5::ttifiti. t^-^x, z. 
ne)!ii^e>y— h7-f >GL3, gls, • • - {z^ii^ 
n^a*?©^ouT3, 5, • • • p-^'<;kds 

[0 0 6 6] ifc, iS'-f 5>i7'Tl~T2<Dr4, jSS* 

TPim^ 1 1 n<Dy— h ^-og l i ©A'T w'<;i/o 

SJ?m^OUTl«. {|lia:F7^'A'2 e©mi©RS 1 
e (1) (Ji^T. ffilSmiSil.^^) ©TFT2 0 1© 
Kl/'f >tC#t^$nTti'5. ^''r5>i/T l~T2®ra 

-fA2e®&gRSle (i) ©T F T 2 0 1 ^;i->-r 
^, CiniCiO^ IPI»^lS©i2^^»C2. C4*^'5^ 

[0 0 6 7] fSiacmia©TFT 2 0 2©^ 

- h©^^3:*VN-f i/^;!/^;^^^, fS^^iS©TFT2 

0 2*^*^>-r-5. lPII&^lg©TFT 2 0 2/&?:t7©i 
{SiSmiS©TFT2 0 3 2r:^M^Tfi^i^$nTti5 
mmmi£V d d 1 0: oTSB^^SC 5 
-r l/'^;Pt;^t-:3Tl.i^*^*. ffil&miS©TFT 2 0 2*t 
:t>-rs;i<J:{CJ:oTjplSclllg©TFT2 0 3$r:n-b 
T«J^SnTliSS?fi«ffiVd d*ty7'>> KlC^tS 

n-5, -r;^j:t)^. iPisc^iawiB^^acs^^x-rx^ 

^->^$n, •t©<t#i/'^;i/*tD-U'<;i.t;^D. 

^lg©TFT2 0 5^^^yr^. 
[0 0 6 8] I^B$(CHSIS^1S©TFT2 0 4© 

y- h©Sfe*^*A-f 0 . fS^^ 1 g©T F T 

2 0 4h:t>t^o Z(D^o\Z. m^lg©E^§» 
C2, C4©ffi^U'^;i'*V\-f U'^^k Elg#ftC5© 

= >^'T 3*^6T 4©raT'$iJfflim^<l> 2/5t4-^±*?-:3 
T, {g^^lg©TFT2 0 1 &:f^LTifi^^»C2. 
C4A^*xi'7.?'^-v$n^^T-^<. 
[0 0 6 9];*:tC. ^'-f 5>:i/T2tC;fetiT. 
-CKAVN-f l/--<;i/i;^tS, ^ic-c, (S§:mig©TF 
T 2 0 43&^^>, (^S^1S©TFT2 0 5*i^:7i;;^ 

^OUT2*^ f^2rT(Oy-h7^>GL2{Z0itl^n 
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-h^-f >GL 2lcai:t)SnT(/i2)S5?«^OUT 1 

[0 0 7 0] ^-f 5>i^T2~T3®rBl. ';r-h5'f> 
GL 2©«&*VN'f i^SS^ST 1 « 

m2fT®TFT 1 a*t:t>-r ■5. ^lOt^. x-^'H5 
-YA'StS, a>hn-^4*^?>(73©]Pft^c n t 
T. ^-f 5>i^Tl~T2<DWTmD)A^T•^D^ifcm2 

T F T 1 a ^^bxm 2 ff WHSS^* 1 b IzW^J^^ 

[0 0 7 1] fc£fe> 3'-r5>i/T2A^^T3Cr)fBlT, $i| 
mmn^ 3i)i±-^±i)^^Th. iSl^cF^-f A'2 e«2a 
gJWI^RSle (2) . RSle (3) , • • -WTF 
T2 0 l^KU-rXCttA-r lx'N;;KDft^/6t#t|^$nT 
(.ifj;t.i. Z.(Jitzif). 1fl»F5-r/N'2 e«2gatAI^RS 
le (2), RSle (3), •• •©g2^^»C2, 

n<bi)^^¥-h^^ yQ-LA, GL6, • • • tCtti;'^^ 
n-5SSim^OUT4, 6, • • • n-^^;KDi 

[0 0 7 2] etT> LT, ^-f 5 y^T ( 2 n + 

1) *Ty-h^-f >GL 1~GL 2 nicm:'3$n^s 
fl?fi^OUTl~OUT2n*VN-f U'^Jl^tiiiC^o ^-L 
T, ^^(DilitWrBl©^-f 5>^T0TI^1ll»rL/Ta>h 
P — 74;{)^^) start ff^ I N;5^^Sc F /N' 2 o© 
miSRSlo (1) tc^i^^n, |B|«co^!lS*^*ii*Dii 

[0 0 7 3] ISilfflrai VrttCiitiT, TTfC 

^7t^mh'^'rA*2 OCDISRS 1 o (i) 
7-1'A'2 eOSRS 2 e (i) tctt. SOIWft^* 1 
«<I> 2A«Ai:%±*t^Tt), TFT2 0 IWh'kOJCA 

-f >GL i~GL 2 n«, 1 siafflrBi(*gjci5ViTi.i-rn 

[0 0 7 4] rCT-. M»ft«iLT. ±tB(D^StK^ 
-f A*2 oW&gtiSSK^-f A'2 eW&gtSrUKWt 



(10) 
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[0 0 7 5] B!5lC^-ry-h H5-f A'T«> #SRS 
2o(l),RS2e{l), ••• CD)^fig«, mZ\Z 

(1) (D^tim^M. ^aS^^^oy-h^-f >GL 

1 {ctb:;^)$n-g>fe©®, y-h^-f >GL 1 

tts.<. fSSc©RS2e (1) H^WA:'3m^<hbTA 

oTDlft^-rS. CCDTztb, ^gRS2o (1) . RS2 

10 e (1) , • • ■ i)^^<DlhJJm^<Du^)vilm^^t^z. 

[0 0 7 6] Ld^Lfi*^^., ^lOOy-h H5-f A^affl 

ty-h F7-f/\~t©Bestt, fi^*«»j0iai 2{c:^bfc 

[0 0 7 7] tA±i5iBJiLfcJ;3lC. ZL(Dmm<DmmiZf}^ 

oy-h^'f >GL 1, GL3, • • • Sr^ftfS^IS: 
F5-f;\'2oi:, ffi^#S<Dy-h5-f >GL 2, GL 
4, • • • $rSf^-r^{^ISF^-1'A2 e tlC:J^lt. ^tl 

^'n?:?^^^^^Tl 2rSOct3l;:iBMbTt/i-5>. $6 
. tii ;^/\* 7 r -5 ^ t < (a ^ C K * « 

s<jfflim^--cK©b-'<;i/^> ^ro^^y-h^-r>GL 

1 ~GL 2 n{cm;t;-r-5SS?«^OUT 1 ~OUT 2 n 
30 tLTtB:^bTl/>^fcJ*, ^ISH^-f A'2 oSl^cpiSH 

86. jj^^B***^ 1 <Dmmmmm^^mf$.^tix^w, 1 * 
«±icy-h F7-f A'2S:j^^ufcJs^ic. mmmm<D 

tc A~ ^ > X <t < EBT -5 ^ i Ti^'T ^ S o 
[0 0 7 8] ^fc. ±tB«^fcF5'rA'2 oRyCfflScF 
A- 2 e A> ^fi^V- F F ^-f /N* 2 Mjlti^ii b 

40 n^ziyha-yA A^^m^-tni/imm-t^ z. la^t-^ 

-g). z.(Dtz^. ayVu-yA<Dm^^n.mz-t^z.t. 
tfifS.<. ^tc. a>FP-^4ty-F F^-f A*2 t?: 
«^-r^$fl»^^^©»fc, 0 5(c^L;ty-h H^-f A* 

[0 0 7 9] -^(biz. z.<D^mo)mmzi)^A^^i&¥B»m 

gST-H. 3>FD-^4*ie)«ScF^'f A*2 o*fc« 
<S§cF7-f A*2 eCD^SRS 1 o ( i ) . RSle 

(i) [zmf^^ti^mmmncK^tzitM'mm^^cK 

(Dl^^JUt:, -ew^iy-F^-f^GL 1~GL2 nt 
50 ai:^T'5aS?lt^OUT l~OUT2 ntbTtB^-r-S 
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[0 0 8 0] ^<b\z. z.<Dmm<Dmmz-f}^A^^m^^^ 

gST'H. K ^-f A' 2 o Rm^Wc K A' 2 e A> e. 
;^C-5y-h K^-r/\'2H. ^KM(CTFT2 0 1~2 0 

^ 1 1 *«±tT F T?rJ^fiS;-r?)C7)<i:l5l-CD7'D-t 

<-r^zti)^X'^?>, 

[0 0 8 1 ] [m2<Dmm(Dmmi :i(Dmm.(Dmm\z:f)^ 
bfth(D (01) i:i,^imcx$>^. ^ft. m^^^m 

^1. WISH^-f A'2o, ISfScH^-f A*2 e&Otx-^ 

^bitfe© (01) tUMWtcUCT'*^, 
[0 0 8 21 fiU. c:©|l!i6(D}^«lc:*^*^-5j^aa^S 

«T«- y-h K^-f/^~2co^figA^\ ^i<Dmm(Dmm 

T-5$^J^«fi^<l>4*^^ {PISK5-f A'2 eJC^ ?>IC^^-r 
[0 0 8 3] 06 CCOlligCDJgMtCiJtt^y- h H 

A*2©#atc«, mio^nm<DmmiX^Lfth<o m 

5) ICTFT 2 0 67!)tSD;l^nT43 0. ^fc. -Jr- h K 
7-1'A2«, #®<i:«giJfC|gtte>n^clO®TFT2 0 
7 SrWrS. 

[0084] TFT207«. ^Pfl^4> 3 U'^ 

i^^nfcs tar tfi^I A*2 eW^n 

liSRS2e (n) ©SB*I$»C2, C 4 Itflli^-r^. 

cKtmrnmizmu^jvommmnovT zn^mmm 

RS2 (n) ti^ib-tf-y-y-i yGh2 nlziiitl^n^o 
S*?«^OUT2 nfrJcOy-h^-OGL 2 n^VN'f 
l^'^^KCT'ioTl^^t^JC. $ilffllff^<I>4 75VN-1' 
<hfi-5i:« ^Sh-^-1'/\'2 o(D^n©RS 2 o (n) W 
TFT 2 0 6*^*:t>U. mngRS2o (n) CD6e«l§ 
SC2, C475t5'^->'Sn5. 
[0 0 8 5] n> ho-7 4*^^>t±i±»^n^$'Iffllfi^* 
3ti. {gScH^-f A-2 e(D#&RS 2 e (i) (fiL. 
i {ilA»?)niT©S3gc) ®TFT2 0 6$r:t>$-& 
T. ^'-h^^>GL (2i + l) {CHl:^$nTl»'5a 
S^fi^OUT (2 i + 1) ^tzits t a r t fl^ I N\Z 
J;f)fPIS:H7'f/N*2 e«m i gcDffiSI^SC 2. C4^ 
f^^— xT-S. -?-LT, a>hP-54j5^^ffi:^$n-5 



(11) 

(i) (7)TFT2 0 6^:t>$-ti-T> y-h^-OGL 

2 i iztiiti-^nxt^^^m^mnovT 2 i iCcto^^K 

A'2 own i a«Be«l^aC2. C4€:5'i'-vT 

•1). 

[0 0 8 6] JWT. .l«^SgcDJ^SgH*3tt^y-h 

-f A 2 (Dmrnz-Di^xmrn-t^o zl (D-mm(r>mmx\t. 

n2\t. <I>2. 0 3, 4>4 

SAT. )iS*I^i:)!6:^[^(D^E-n^r*ntC^i-ltT, y- 
10 h K^'f A'2©»if^^i5iBJT^. 

[0 0 8 7] ^-r, |li*[S]l!l{'^tCOliT. 0 7(D5''rS 

yif^^-h^^m.vxmmt^, 0*-r.g.<t5{c, a 

ffllfi-^^S. 0 4IJ. ■';^\ZU-V^)Vtt^-oX\^^^. Z. 
(Dfctb, TFT206, 207 ^iZ^y^tlX^ 
0, Cl©«^wy-h K^'f A*2©i!imi. H4tC^L 

[0 0 8 8] ^^ic, m-:^mw]mz'z>\,^x. m8(Di$'^^ 
y^'^^-h^^mi^xmrnr^o 'm^-r^^oiz, a 

20 Pfi^$l, $2tt, -^IZU-U^Jl^tti-oX^^^. U 

n^nm:i5\i^mi^x<Dmmmn^ 1.^2 iisnntcsi'i 

[0 0 8 9] ^"f 5 >^T 0 7i^^)T 1 COralTSiJlim^* 
StSVni- U'^Jl.t;^.};^.*:, <PlicH^-f A-2 e©mngR 
S 2 e ( n ) C 2 , C 4 s t a r t ff^ I 

nSRS2e (n) |*)<7)T F T 2 0 2 ~ 2 0 5 (i. ^1 

30 ifT l*^^^-f 5>ifT2®PB^fC:*5tiT. affllfB^-'C 
KdtA'f {BISH7<A'2 e03^n®R 

S2e (n) 75^?>y- h^'f >GL 2 ntCA-l' U'^;K0 
SS?fi^OUT 2 n*t{ii;'3$n-5. 

[0 0 9 0] = >^T iti^i^T 2<Dmx'mmm^^ 

4tV\^ U^Jltti^t. ^SH^-f A-2 oCD^ngR 
S2o (n) CDTFT 2 0 675^;t>L. il^ff-^OUT 
2 n*iy-h7'1'>GL 2 n^^LT^^h'^'f A2 o 
®^ngRS2o (n) ©E*g$aC2, C4lZ^^- 
i^^n^. Z.(Dt^. fffch*5-r/N*2 otD^ngRS 2 
40 o (n) f*g©TFT 2 0 2~2 0 5H, mi<D^m<Dm 

rnxmrnLtzcDtmrnizmi^vx. ^-i ^y^T 2f)^^ 

^-f 5 >^T 3 ay^\Z^\^^XUmmnCKtiV\^ U^)V 
\zU^t. ^&K7'fyN'2 oWmngRS 2 o (n) i)^ 
h ^'f >G L 2 n - 1 ICA'f U'^^KDaSiff-^O 
UT (2 n - 1) ifi^fi^n^o 
[0 0 9 1] l^«l©ij|f^*^Oji-r^tlCJ:o 
T> l*¥WPBl»irSJ?«^OUT2 n. OUT (2n 
-1) . OUT3, OUT2. OUTKDieiCA 

^v^)vtis.-ox\>^^. ffisa^^^ iroy-h^'f > 
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GL 1 \z^■h^i^.^. 

[0 0 9 2} 7i43, n>hn-5 4«, y-h H^-f A' 

[0 0 9 3] K^-f /N'3«, 3>hP — ^4*^f) 

(0$iJ1fllfB^c n t tcSe-pT, ^S&StDtH^T^-^ I M 

GS:|li;^l^|^Ji^T^^#> 5{0)i^;t•lfT:»■cD[ii#x- 

^(c^fftcr-ss^m^^. ^^ST^y-h^-f >GL 1 

^-f >GL 1~GL 2 nWa#?tCj;r3T:t>$tlT(.i^ 
TFTla^^LT. iS*^* 1 b IC«*{f -^T^^^^iZi 

[0 0 9 4} RT, rcD^iS<75Ji^ffilCA^*^^?^B^a^g 

A;>^^:U 4 f m(C«, 09 (a) C^TJc'S^iC 

A^s w $ nx -5 © t -r -s . 

[0 0 9 5} a>hD-7 4l4, S9 (a) {Z^-fW 
-A^^:U4 f mtCilBISnTliSia^Sr, ffi^ ( 1 , 

1) ~ (m, 1) , (2, 1) ~ (m, 2) , • • •, 
(1, 2n) ~ (m, 2n) ©ICTit^m L-Tt^^. i® 

1 MGtUTT^-^ K5-rA-3lC#^*g-r-2>. X 
-3'K7'fA'3«> 3>ha-^4*^e)«t)^^5nfciiilfe 
^^-r^' I MG*#liL, M)S-r^^S^ft^SrM;^T'-^ 

[0 0 9 6} -y'-h h*^-f A*2(D|(|f^tLX«;^[Slt)!lf^ 
^ nx Li -5 «^ tC tt. h K 5 -f 2 tt. f- 
h^-OGLl. GL2, • • GL2n®)SX^aE 
■T'S. Z.<r>Tz.^. a?ft«*^^l® lfTS©H5!l#»l 
b{C§€rji:*tl-g>«^«#«. 7U-A^^:U 4 f m(7) 

js« (1, 1) ~ (m, 1) \zmM^t\x\^^^n'^^- 

5' I MG{C^*jSLfcfc®i:ncO, 2ffg®B*^»lb 

t:»#jj.*n^^^m^«. j*^ (2, 1) ~ (m. 

2) {CMISSnxii^Iii^x-^ I MGtC^*i^;;bfcfeO 

2 nff BOja*^* 1 b 

^\%. m.m\, 2n) ~ (m. 2n) (CSgg^nxt^ 
•SiiffeT'-^ I MGtC^*J*;Lfcfc®i:fj:-5. a!oX, j^E 
b^bS**^ liJC^^^n-SH^tS. 0 9 (b) 
J;olc>'U-ApC^ 'J 4 f mJCSMSnxti-Sja^il^ 

[0 0 9 7} -:*r. y-h h*7-i'A'2«?i!if^tLXjS»:& 

rs]i!)f^*^sj?^nxi.^-2>«^icn. y-hH5i'A2 

ti, y-h5-f>GL2n, GL (2n-l) , • • 

GL iwiex'^S-r^. Z.<r>fz.^. i^SS^S^l 
©2 nfrSOSi^^Sl blC»#a^nsS^M^«. 



(12) 

7^-A/^'J4 fmCDJ^S (1, 1) ~ (m, 1 ) {C 
SFj^$nXl^-5il«!x-^ I MGtC^^tSbfcferotT'j: 
D, (2 n- 1) fTS<7)B*§»l b('»#ii^n^« 
(2, 1) ~ (m, 2) fcMM^nXLi 
'Siil^x-^' I MGtMfSt;^ct)C0tfil9. IfTg®® 

blC«^iiStl^a^ffi^«, «g (1, 2 
n) ~ (m, 2n) {rS^^nxi^^il^-r-^' I MG 

^$n-5ia^(4> 09 (c) lC^-r<t^{c:7l/-Ap^^: 
10 U4 f mtCjgBI$nxli-5ia^^±TSeLfcfe®lC7i 
-5. 

[0 0 9 8} JIJiiUiHJbfcJ:^}::. ::©||Sg©}^ffi{C;5^ 

-l'A'2 (^^H^'f/t2 o:&Dfffi^K7-f/^"2 e) lc#t 

^s-rs$^J^sl^t^<I> 1 ~<i>4 srSijp-r^fcttx, 71/-a 

pt^rU 4 f mtrilM^nxti5iii<i«r±TSeLXiStft 

S^*^ 1 ±{'^^-r-5;n<i:*^*X^-5. Z.<Dtzlsb. ^1 
©*56©?^®X©5eSmtc:J)PAX. iii^©;Rteg^©fcii?) 

20 [0 0 9 9} msommoymm] m2(Dm 

m<DmmTi,t. :^mm^mpBm7fimm\zmm i.rzm^iz 

D (Charge Coupled Device) a#ig«<C®ffl L^«^ 

iZ-Dl^^TWim-f^o 
[OlOO]01O{i, C:<0|l|Sg(DJ^^lC*^*^-5>CCD 

\z. c:wccDit#ge«> ccDmisim^s t. 

K A 2 o SOCjPlic H ^-r A 2 e t)^<bfi^^'- h H 7 
'fA2<i:. x-;S' K^-f A6 zi > hD-^ 7 t*ie> 
30 ^figSnXVi-5, 

[0 10 1] CCDig#^^^5«, 3t«^Ui{CiOiSfi 

mtT^mmmmtLT(DccD5htmiiR±iz-^ h u 

^J^^^HJ^fiESnx^^i-SfeOX. CCD5b©7y-K 

tt, ^n^t^^c:?^^£;LXR-©S«±^c}g^RsnfcTF 
T5 arov-;^{c«^$n, *y-KttS*$nxti 

^. TFT5a©y*-Mi. h U Xroff ^I^HtCff® 
bXJgfig$nfc<:r- h^-f >GL 1~GL 2 nl'. h* U 
-f >ity'-'$' >D L {rMM^nxl^S, 
[0 10 2] y-h H^-f A'2 iUXli, ±fB«mi . 

*^*X-#^. {iL. ^^Kv-f A2 o A*2 e 

tii, CCD*|«fe3g^ 5*tJ^fiE$nX«riS®tra-<7D« 

Sitrj^pK^Enxiit). cn^roreiii, ccD»m«^ 

5*^Wr-5y- h^-f >GL 1~GL 2 nSr^f^LXSl^ 

ic^^^nxi.^^. 

[0 10 3] X— H7-f A*6«. Rlf«CDW'^;i/©«IE 

1 aj?ffirpirt©-s^rBi^x-^ ^-f >d l jcm;^-r 
^t^ir, y-H K^-f A2ic.toxss;$nx(.^^y 

-h5-f>GLl~GL2 nJCj^J&f-SCCD 5 bCDfi 

50 mmtiz^K>i^rLrz^y'-i^7-(>DL(Dm&.im^ 
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LW^n-^*ncD«fi€:« i mg tbTHOji 

[0 10 4] a>hD-^7«. mi. m2©SIJg©J^ 
M®rj>hn-^4i:|W|«lC. s t a r t fi^ I N, $ij 

A'2otC«$&L> ©J^aSfi^02. -.CK, (SO's t a 
r tft^IN, SiJffllft^«D4) €r{SISK7'f A*2 eJC^t 

ffllfi^cn t (CJ;f9 5='-^ K7-f A'ewii^^&ftiJiW-r^ 

[0 10 5}fj:*3> C CDii^^^ 5, y-h H^-f A* 
2RtKx-37 K^-f A'6(d:. jS^b*^*^ 1 CDft 
5 (C©A;rcfcltT% S2 (C^LfcfeMM^TlHl- 
T. '/-hh'7-<A*2 (^fScK^f A*2 oSmglSh*7 
'fA*2e) (DWif^^. Ill Sfc«m2®|li6©Ji^^T* 
Lfct>«)i:|H!-T-$>^. Z.Z.'V:\%. f-V n2t^ 
6m«^*^'ai;'3$nTl.i-5y-h5'f >GL 1~GL 
2 n Xzn^^s-t^ C C D 5 b *^^ffi til 

[0 10 7] y-h F^-r A2 (CJ;oTy- h^-l- >G 
L 1 ~GL 2 n<Dl.i-rn*^*VN'f l^^^Ut^toTV^-SSB 

>hD-^ 7*^t.(DftiJW<f^c n t (CiJfoT. RfT^CDm 
JEE^x-^^^-f >DLtCtB;'3-rs. ZlCQtt. S#?$n 
Tl/i-5^r-h7'f >GL 1~GL 2 nlC»iE$n:tTF 
T5 a*t:t>4^t^t!i5:oT430. ^fje-T-SC CD 5 b*^ 

-f >D L±0®fi[*^(i;< fi^o 
[0 1 0 8] x-^' K7-f A*6«, n>hD-^ 

7*if,®$iJWft^c n t frSEoT, #x-:S'7-f>DL 

hD-7 7tC«S&LTt/Ko x-^ H^'f A'6«. CO 

i^oliMiff^. y- h^-f >GL 1 ~GL 2 nCO^n^* 
niC^*;6UT« y-h K^-f A*2©»)f^tl^ffiLT, H 

[0 10 9] eil±Si?qLfcJ:3JC. ±fE©mi. ^2© 

S^^^ 1 ©y-h^-f >GL 1 ~GL 2 n^WJKik'M. 

5©'!r-h7'f >GL 1~GL 2 n$li:;^i:*fiLT. H 

ict>, ±aBwmi. m2(Dmm(Dmmx'm.mvtzm^Bm 



(13) 

[01 10] mm(DMm<D^m'\ ^mmtt. ±12©^ 

i~m3(Djiffic7)j^«i(cPEe,n-r> B'^oy^m, ft^mti^ 

[0 111] ±IB®Sl~m3©l8]6l©}^SlT-li. 
H5-f A'2 oCDS-gR Slo(i).RS3o(i)R 
Z^ffi^K^'f A'2 e W^gRS 1 e (i) . RS3e 

50<DTFT2 0 1~2 0 5^t»«70CDT 
FT 2 0 1 ~2 0 7 tCtr^T^^^nxtifc. LtJ^L/j: 
10 ^SH^-f/S^ o<73§aRS 1 o (i) . RS3 

o { i ) RXfmik\^y-(/i2 e<D^^R S 1 e ( i ) > 
RS3e (i) <Dmmt. Z.n\zm^'h(D-Citr£l>K 
[0112] M^it. m 3 RUm 6 COT F T 2 0 3 

^n&.i^(Dm.inm^\zm^xh^f^\ ^tz. w^H^-f 

A- 2 o ©^SR Slo (i) . RS3o (i) RUmm. 
^^-^2 e<D#g;RS 1 e (i) RSSe (i) 

it. TFT 2 0 4<D\fu^ >\zmm-^n^^mnncK 

*fc«-CK©Ste<i^*^y-hlC««&$n. TFT 2 

0 5 (ov-7.\z\^i"i yti'^mm^nrzT FT $^)jc 
[0 113] ±m(Dmi-^'m3<D^m<Dmmx'it. 

1 ^ fctiC C Dii^*^^ 5 Wir- h >G L 
l~GL2n«, -^bV i7X^<Dmm<Dinii'-0\ZMft^ 

tf. 2fT©ia^tC*ifL-Tl*©y*-h^'f >*i|Stt'E> 

^nrzm^m^'^Wt»m^^mwir^m'^\zh, ±12© 
iiMwjg^.T'UiBJiu^cy- h K ^-f A" 2 ^mmt^ Z i 

[0 114] ±fe©^l ~m3(7)||]K©J^«|T'«. jg^ 
>GL 1~GL 2 n®*»2 nttlHSc-efe^fc. LA^L 

^id^e., y-h^-f «fc (2n + i) *T 

±SB©m 2 <Dmm<Dmmx'^ Lft^o um:^\i^tm:^\^ 

<i:©^:^l«]lc^iEnjflgJ5:y-l> K^-f A'2T«, a>h 

0-^4, 7;5^^><Ds t a r tffi^ I N<&, ^SK^'T 
40 A'2o«miaRS3o (1) ^fcli^n+lgRSS 

o (n+1) <z)ti-rn^(ctti^-rn«j;t^. -tux, s 

t a r tfi^ I N^t^Sh'^-f A*2 oG)mn+ IgRS 

3o (n + 1) izm^^ntzm-^iz, ±m(om2<Dmm 
[0 115] ±12(0^1 ~m 3 co*ii«}g§iT«. y- 

h H7-rA*2^«ifiE-rs^lSh'7'f A'2 effect Z/(HScK 
7<A*2eH, }«^B«^«^ 1 SfcfiCCDS^^^S 

so Tt). g{t^«i:iLT©?«S«^^i^l Sfc«CCD« 
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[0 116} ±15®^ 1. ^2<Dmm<DwmrQ\t. *ie 

^SS©J^^T'«, CCD{|^*T5©§ili^ 

® c c DT-iiifife*«#f 5 c c T>mm^mzmm bfc« 

[0 117] mx\i. ^^gatLT, #aEL*^, 

7* h-fe>-y-^-7 h >J i7X«{CiB«bfcft&«»#^^i£ 

. Ki!)-r s t) ® iSffl -r ^ ;i t *^'T ^ ^ „ 

[0 118] ±fe®mi~B3©*M<0J^^T'«, {S^ 
K7-f A*2 e*^SiJfflim^-.CKS:ffi:^bTtife*^ 

[0 119] 

[^?^®5a*] Je^±l5iBJbfcJ;^tc« *^BJtrJ;n«. 
[0 12 0] ^fc, ^^fflcD K^-f /^Sr^^S^^Tt^ 

^l^*^^^^^bT*fIS]•r-g)J;5{ciBBbT^>, F^-fA- 
[laffioffiWiUiBj] 

[SI] *5gW©mi©SISS©J^S8(C*^;&^-5?KSa*g 



(14) 

[0 2] 0 1 C0?^S^^^^> ^ScK^-fA% fS»H7 
-r/N'RZ/x-^ h*-7-i'A'<DA°;^;i/±T<Z)iBg^^-r0-e 

[0 3] if%m(r>mi<Dmm<DM\ziin^^'-h 

-I" A"(D|HlSS^j5)c;*^-r 0T'a5 
[0 4] *^B;!©mi©*SS®j^Mlc*5tt'i)y-h 

[0 5 ] h H noym^m^^T^rm 

10 [0 6] *^Bj«fg 2 (Dmm(Dmmizidn^y- h h ^ 
-f A'<D[Hiss«^^^-rBT*^<. 

[0 7] *^?«©^2©^J6®}^gi{ri5lt^'y-h 

[0 8] ifmm(D^2(DmM<nmm\z^n^'f-h¥y 

[0 9] *^l^<D^2®SIJ6®J^S8{C*i*^5i^S«^S 

McDiijf'^^j ^ i5i?^-r ^ 0T * ^ . 

[010] *fl?^(Dm3©||JgcOJ^^lcA^*^-5)CCD» 

20 [0 1 1 ] ^ 1 ©s^*«»it'*^7!i^s»«fta^se®«fiit* 

^-r"7'D-yi'0TS-So 

[0 1 2 ] 0 1 1 (DmFa^iP.m^. f- V Yv^nw 

[013] IS 2 «fie*^JtC*>*^S?gl,^^SS<D^^S: 

^-r7'n-yi7 0Tfe-5). 

[014] 013 ©j^ra^^i^^, -y*- h Yv-^n^U 

[?f^©iK?^: 

1 la •••TFT, ib-^^iii*# 

30 S. 2---f-VYy^n. 2 ©•••^»ch'^-f A\ 2e 
•••IBISK^-f A, 3^^^7'-^' K^'f A\ 4---a>h 
P-^. 4 f m---7^-A^^:'J. 5---CCD«^^ 
<6---9—9\^y^n. 7---n>hO-7. 20 1 
~2 0 7---TFT, GL 1~GL 2 n^--y— h^'f 
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mi] 



[0 5] 



IN 
CK 
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=:z£i 



IMG 




<^Voom 



=~1b 




DL 'iVcom 
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Voom 
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202. 
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204nf 
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202 
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GU 
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[0 2] 
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W I i W W W i 4 
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[04] 



IN 
<I>1 

CK 
CK 
C2.C4 
C5 

C4 



TO 

i — 



Tl 



T2 T3 



c 

fC2,i 

\CS 

/C2.C4 

\CB 
OUTl 
OUT2 
0UT3 



0UT2at 



J L 



T4 



T2n T(2n+1) TO 



-TU - 



1 — r 



'i-r 



J — 1-- 



J-L 



IV 



IH 
IV 
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TO Tl T2 T3 T4 



IN j ! L 

4>i j_nj L 

«»2 j I n L 

4)3 j Low Level j 
^4 L 

CK L 



SU- 



CK : 
OUTl j_ 
0UT2 L 
OUTS L 



0UT(2n-l)i. 
0UT2nL 



Low Level j 



IH 



T(2n-l) T2o T(2ii+1) TO 



TLl 



J 

■i h- 



JT 



IV 



-TLi 



IH : i^W^9E!8R 
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TO 



IN r 

<r»2. L 



Tl T2 T3 T(2ii-2)T(2n-l) T2n T(2n+1) TO 

-i — \ — \ J — \ — \ — L — r 



Low Level 



Low Level 



*3 IJ14- 
CK i L 



CK L 
OUTlj. 
OUT2L 
OUTS: 



0UT(2n-l)L 
OUT2D : 



IH 



-TLU- 



Jl 



1 



J"" 



1 \ 1. 



IV 



J- L 

1 



s 



iH : 

IV : iSiOSlQ 
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[lai 2] 



53 



W W W w w i T 



62^ 



50 



-51 



imi 4] 



52a 



n-1- 



QLI 



GL3 



1- 



53 

± 



GL2 



n-1 



^50 



^--52b 



-54 



(51) Int. CI. 7 

H 0 4 N 5/335 
5/66 



10 2 



F I 

H 0 4 N 5/66 
H 0 1 L 27/14 



10 2A 5C080 
A 5 C 0 9 4 
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(20) 



2H093 


NA16 


NA43 
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NC44 


NC50 


ND22 


ND32 


ND34 




ND52 
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